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Preface to the Fourth Edition 


The Diseases of the Small Domestic Animals has been written and 
revised as a text--book for students and as a quick reference for the busy 
practitioner. The author has kept in mind these principles throughout the 
entire text. The text includes all of the important diseases (medical and 
surgical) in a brief yet concise form arranged in systematic order, so that 
all facts can be obtained instantly. The author hopes that the text will 
continue to serve its purpose as in the past. 

For scientific reasons th^ metric system has been retained throughout 
the text. A table of equivalents in weights and measures has been inserted 
so that dosage can readily be determined in the other system if desired. 

The arrangement of the material in the text has been slightly modified 
in order to bring it up to date. In the past the arrangement has met with 
universal favor, therefore changes have been kept to a minimum. 

Many changes have^een made in the subject matter in order that the 
latest scientific developments could be inserted whenever necessary. Some 
subjects have been rewritten to conform to the present knowledge. 

The subject matter relating to parasites and parasitic conditions has 
again been checked over carefully to include the latest information and to 
bring nomenclature up to date. The author wishes to express his apprecia- 
tion to Dr. Russell E. Rebrassier, Chairman of the Department of Para- 
sitology, for revising this section of the te.\-t. Further recognition is given 
to Dr. Walter R. Hobbs, Secretary to the College of Veterinary jMedicine, 
for his valued services in checking over and revising other portions of the 
text-book. The author is indebted to others who have made suggestions 
and materially assisted with the revision of the book. 

The author further appreciates the kind reception given to the other 
editions of this book and he sincerely hopes that this edition will also pro\ e 
to be of value to students, practitioners and others interested in the Diseases 
of the Small Domestic Animals. 


Columbus, Ohio 


0. V. B. 
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Diseases of the Small Domestic 
Animals 


PART I 

DISEASES OF THE RESPIRATORY SYSTEM 


CHAPTER I 

DISEASES OF THE NASAL PASSAGES 

Examination.-The nasal passages are very small and do not admit of a 
free examination. In some breeds of dogs (English bulldog, Boston terrier) 
there is an obstruction of the nasal passages which during inspiration pro- 
duces a peculiar snoring sound. This should not be mistaken for an ab- 
normal condition. In other breeds (Collie) where the nasal passages are 
longer and less tortuous, respiration produces no sound. Dogs breathe 
freely through the mouth. In the cat the nasal passages are very small 
and short and can only be examined at their openings. 

The examination of the nasal passages should be made as follows: good 
light such as ordinary daylight or strong artificial light is necessary. A 
mirror to reflect light into the nasal openings is of little value as the passages 
are so small that the light will be reflect^ only a short distance. A very 
small nasal dilator will be found useful in some o the larger breeds. A 
small flexible probe with a pledget of cotton secure y wrapped around one 
end, large enough to occlude the nostril when inserted rather high up, will 
at once induce sneezing and the character of tl^secretions oppo 

site nostril can be more easily determined The probe is then removed 
and inserted in the other nostril for a similar examination. The nose in 
health is moist and cool with a very thin, slight mucous discharge. The 
mucous membrane is variable in color; m most breeds dark, in other slight 
with dark spots, and in a few breeds pink. 

Abnormal conditions to be noted are the following: 

Tnmors.-SmM papillomata on the skin and mucous membrane at the 
entrance to the nasal openings are frequently seen. Epjtheliomata extend- 
ing from the lips to form a diffuse enlargement which may partialli or 
completelv obstruct the nasal openings. Polypoid enlargements on the 
mucous m'embrane of the nasal passages are often noted and can be accu- 
rately determined by using a small, fine wire snare to pull them toaard tin 

"‘'FoV«>r‘"w;«.-Frequently in hunting dogs small pieces of straw, 
twigs and other foreign material will be found rather lugh up m the pas- 
sages. Tliesc injure the mucous membrane and often become deei)l\ 
imbedded in it and the underlying tissues. ^ 
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Parasites . — The Lingtiatula serrata {Linguatular liinaria) is occasionally 
found in the nasal passages and when suspected the nasal discharge should 
be examined microscopically to reveal the presence of the eggs of the 
parasite. 

In/ecfioiw.— Distemper infection frequently takes place in the nasal 
passages and produces both local and general symptoms. Staphylococcus 
infection from wounds in the mucous membrane, or as secondary infection 
following distemper, is of common occurrence. In these conditions the 
nose is usually dry and hot, showing numerous fissures on the mucous 
membrane and on the borders of the nasal openings. 

Hemorrhage . — This occurs often from injuries, as blows over the nasal 
bones, fractures of the nasal bones; from punctured wounds through the 
bones and from injury to the turbinated bones and from infestation with 
parasites. 

Malformaiions.Some diseases (rachitis) produce a deformity of the 
nasal bones interfering with the free passage of air through the nostrils 
and producing marked enlargement of the nose. 

Discharge . — Acute and chronic nasal catarrh (coryza, rhinitis) the mu- 
cous and serous discharge from the nasal passages is greatly increased. 
The general condition is but little disturbed. 

ACUTE NASAL CATAERH 
Coryza— Rhiniiis 

Definition. — An acute inflammatory condition of the nasal mucous 
membrane producing a serous or mucous discharge. 

Etiology.— (a) Inhalations of dust or other foreign material. 

(6) Inhalations of irritating gases or chemicals. 

(c) Exposure to cold (cold draughts of air). 

(d) Ordinary infection (staphylococcus, etc.); specific infections (dis- 
temper, etc.). 

{e) Linguaiula serrata (early stages of invasion). 

During the first stages there is hyperemia and dryness of the nasal 
mucosa, which is soon followed by a discharge that is serous, seroinucous. 
or mucopurulent. This discharge often causes excoriation of the tissues 
with which it comes in contact. In non-pigmented membranes the con- 
gestion is more prominent. 

The discharge when examined with the microscope shows epithelial cells, 
leukocytes, bacteria and sometimes the eggs of the parasite, Lingnatnh 
serrata. 

Symptoms.— Sneezing and the presence of a thin, serous discharge in the 
early stages, which Inter is mixed with mucus, becomes dry and adheres 
around the nasal openings. The nose is rubbed against objects and wiped 
with the paws. Excoriations appear around the margins of the nasal 
openings. 

Diagnosis.— Tlic presence of the aliove symptoms and the absence of 
any general disturbance characterize .simple rhinitis. 

Prognosis.— Favorable. Recovery usually takes place in about one to 
two weeks. 

Treatment.— Jlygirmc.— The animal should be kept warm and protectcfl 
from draughts of col<I air. 
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AIedical.—C\ed.n or spray the nasal passages with a warm boric acid 
(2 per cent) or sodium bicarbonate (2 per cent) solution. Other treatments 
such as liquid petrolatum with 3 grains of menthol to each ounce; argyrol, 
5 to 10 per cent solution in water; neosilvol 10 to 20 per cent solution in 
water which are applied with a medicine dropper. Remove the dry dis- 
charge from the edge of the nasal openings. Apply vaseline or zinc oxide 
ointment to those parts as protective agents. 

INFECTIOUS NASAL CATARRH OF RABBITS 
Rabbit Plague — Rabbit Influenza — Rabbit Distemper 

Definition.— An infectious disease involving the mucous membrane of the 
nasal passages, which latel* produces general infection. 

Etiology.— The exciting cause is a small, slender, immobile bacillus. It 
does not form spores and is Gram-negative. This organism is also patho- 
genic to guinea-pigs and mice, but rabbits are most susceptible. Infection 
takes place by inhalation during cohabitation with affected animals, or by 
being taken in with the food. The organism produces a severe inflamma- 
tion of the mucosa of the nasal passages and sinuses, and later enters the 
circulation producing general infection, causing elevation of temperature 
and in most cases an inflammation of the serous membranes. The infec- 
tion is often carried directly to the trachea, bronchial tubes and lungs, 
where it produces an acute inflammatory condition. 

Necropsy.— The nasal, oral and pharyngeal mucous membranes are 
intensively congested, swollen and covert with a purulent exudate. In 
the lungs are often found evidences of a bronchopneumonia. The thoracic 
cavity may contain a serous or purulent exudate with fibrinous deposits 
on the pleura. The peritoneum will also show inflammation with some 
exudate in the abdominal cavity. The bacilli can be found in large numbers 
in the exudate and in affected organs. 

Symptoms.— The incubation period is from four to six days. The first 
symptoms noticed are depression, a copious discharge of serous secretion 
from both nasal openings and severe sneezing. The temperature is usually 
from 104° to 106° F. and there is complete loss of appetite. This discharge 
soon becomes thick and tenacious, adhering around the nasal openings and 
the hair of the chest and limbs, the animal frequently rubbing its nose with 
its paws to relieve the intense irritation. With the e.xtension of the inflam- 
mation to the larynx and bronchi, dyspnea and coughing result. Exhaus- 
tion is soon noticed due to the general infection and anore.xia. 

Prognosis.— Very unfavorable in acute cases, death occurring in three to 
five days. In subacute and chronic cases in older animals the course is 
fifteen to thirty days. Complete recovery, however, is rare; chronic nasal 
catarrh is a common sequel. 

Diagnosis.— The rapid development, high temperature, absence of coc- 
cidia (see Rhinitis Coccidiosa), the acute inflammation of the serous mem- 
branes and the finding of the specific bacillus in the discharges conSmi 
the diagnosis. 

Treatment.— The nasal passages should he sprayc<i with anti- 
septic solutions (boric acid 2 per cent or sodium bicarI)onate 2 per cent), 
the accumulated crusts removed with wann water and a protective dressltjg 
of zinc oxide ointment or vaseline applierl. Otlier treatment*' Mich as liquitl 
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petrolatum with 3 grains of menthol to each ounce; argyrol 5 to 10 per cent 
solution in water; neosilvol 10 to 20 per cent solution in water which are 
applied with medicine dropper. The use of internal antiseptics (salol 
0.12 to 0.2, etc.) is indicated to combat the general infection. Autogenic 

vaccines may be used. • , . , ,i n 

Prophylaxis.— All material soiled hy the nasal discharges as well as all 
animals that die should be burned and well covered with lime; all parts 
of the hutch and the runways thoroughly disinfected, and a quarantine of 
at least two weeks imposed upon all newly acquired animals. 


PARASITIC NASAL CATARRH OF RABBITS 
Rhinitis Coccidiosa 

Definition.— An inflammation of the mucous membrane of the nasal 
passages and sinuses due to an infection with coccidia. 

Etiology,— Tins condition is due to the Eimeria perforans or the Eimeria 
stiedx, winch gains entrance to the nasal passages and sinuses. The dis- 
charges of affected animals are infectious. Damp liutches with soiled litter 
and filth in them favor the spread of the disease. Young animals are more 
susceptible than those fully matured, the latter usually contracting the 
disease in a mild form. 

Symptoms.— The clinical symptoms are similar to those of infectious 
nasal catarrh. Tlic nasal discharge is present, being serous at first, later 
hccoining thick and tenacious. After two or three days the animals become 
depressed, frequently gnashing the teeth and rubbing the nose. The tem- 
perature, however, is .subnormal. In some cases the mucous membranes 
of the mouth and the conjunctiva exhibit catarrhal sjinptoms. In cases 
where the coccidia pass into the middle car, the semicircular canals become 
involved, causing the head to be carried to one side, staggering gait, and in 
some cases rolling over and over. Spasms of the muscles occur followed by 
paralysis. Paralysis, liou’cvcr, is a symptom of many irritating conditions 
in rabbits which in other animals ordinarily cause excitement. Later a 
profuse diarrhea^ is noticed followed rapidly hy exhaustion and death. 

Diagnosis.— Microscopic examinatioii of the nasal discharges reveals the 
presence of the c-occitlia. 

Prognosis. — 1 hifavorahlc. 

Treatment.— 1 he nasal pa.ssages, eyes and mouth are cleansed with anti- 
septic solutions and astringents (Imric acid 2 per cent, zinc sulfate, 1 per 
tvnt, copiKT sulfate I ikt cent, creolin 2 per cent). Small doses of sulfur 
(0.1 to 0,2) may Ik; given every hmr to six hours to jiroducc antiseptic and 
laxative action. 

PrevenUon.-(See Infectious Nasal Catarrh of Uahhit.s.) 


CHRONIC NASAL CATARRH 
rhrnmc Coipzn-Clmmic Rhinith 

Definition. — A elminu- iiiH.unmatnry condition of the nuiauis membrane 
of tlie iia'.d pax'agp \\x\h a mueopurnlciil di'cliarge. 

ElioIocy.-CMially follow. re|K*ate<| attacks of unite nasal catarrh; 
onlinary inftTtioii; tumorv. 
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Pathology. — (a) In the productive or hypertrophic form there is a general- 
ized infiltration of the mucosa, particularly that covering the lower portion 
of the. turbinated bones, which leads to a more or less extensive thickening 
of the mucous membrane. The mucous glands increase in size, there is 
a thick, viscid secretion, and the nasal passages become obstructed by 
enlargement of the lower part of the turbinated bones. The atrophic form 
follows the course of the hypertrophic. The hyperplastic tissue atrophies, 
the epithelium of the mucosa and the glands is destroj’^ed, and there is a 
collection of a yellowish, purulent material on the surface of the mucous 
membrane, (b) The discharge from the nasal passages contains bacteria, 
leukocytes, red corpuscles and epithelial cells. 

Symptoms. — A purulent discharge varying in quantity from both nasal 
passages. This discharge in severe cases is streaked with blood and has a 
very offensive odor; it causes excoriations on the mucous membrane and 
skin at the nasal openings, where it drys and forms hard crusts. There are 
frequent paroxysms of sneezing. In cases where the nasal passages are 
occluded the animal breathes through its mouth. In some cases where 
infection is severe general symptoms of loss of appetite, dulness and 
emaciation will be noted. 

Diagnosis.— The presence of the nasal discharge, the chronic course and 
the mild general symptoms in severe cases. 

Prognosis.— Not so favorable as acute nasal catarrh. It requires several 
weeks for a complete disappearance of the symptoms. 

Treatment.— Ifyffienic.— The animal should be kept in a warm place 
free from all irritating materials which might affect the nasal mucous 
membrane. 

Medical.— The nasal passages should be sprayed daily with ,ereolin 
(2 per cent), boric acid (2 per cent), or sodium bicarbonate (2 per cent) 
solution; the dried crusts may be removed with warm water, and zinc 
oxide ointment applied to the membranes and skin at the nasal openings. 
The use of Silver compounds are often of value. 

Scra-mcchjc.— Cultures may be grown from the nasal discharge, aiul a 
standardized autogenic vaccine made. Tlic vaccine is injected subcutane- 
ously every five to seven days until the purulent discliarge cca.se.s. 



22 diseases of THE NASAL PASSAGES 

to produce general symptoms. Wlien secondary to chronic nasal catarrh 
or distemper it is mixed with the secretions. ^ ' 

As small animals lick the nose the amount of hemorrhage is not easily 

determined. . 1 4 .u 

Piognosis.— The prognosis depends on the character and amount ot tne 
hemorrhage. Most cases terminate favorably. 

Treatment.—i/edical.'-In mild cases when treatment is necessary use 
injections of cold water (ice-water) or alum solution (3 per cent) into the 
nasal passages. In severe cases when hemorrhage is copious and persistent 
use injections of adrenalin chloride (1 to 1000) solution. Give internally 
iron and quinine citrate (0.2 to 0.35) three times daily; or adrenalin chloride 
(1 to 1000) 10 to 20 drops, twice daily. Internal treatment also may be 
helpful in extreme cases. 

Snrpicai.— When the hemorrhage is continuous and cannot be stopped 
by medical treatment, it will be necessary to use a tampon made of gauze 
and saturated in an alum (3 per cent) or tannic acid (3 per cent) solution. 
They should be inserted with a small flexible probe firmly and carefully 
as far up the nasal passages as possible. In some cases it will be necessary 
to use the same kind of a tampon inserted in the posterior part of the nasal 
passages. This is best accomplished by use of the mouth speculum and a 
flexible probe bent in the shape of a hook. '\\Tien a tampon is inserted a 
free end should be exposed to facilitate removal. As small animals breathe 
freely through the mouth tampons may be inserted in both nasal passages. 


PARASITES OF THE NASAL PASSAGES 

Definition.— -Infestation of the nasal passages and chambers by the 
Lingmiida scrrafa. 

Etiology.— J/iVory.— The infection of the dog with this parasite is rather 
rare in the United States, Only a few cases have been recorded, but in 
other countries (France, Germany) they are frequently found. The 
LinguatuJa serrata are white, the body lanceolated, elongated, vermiform 
and flattened above and below, the ventral surface nearly plane, the dorsal 
surface rounded, anterior extremity broad and rounded, posterior extremity 
attenuated. The thora.\ is short and between it and the abdomen there 
IS no distinct boundary. The integuments show about ninety rings or 
segments, \\ iciest in their middle, causing the margins of the parasite to be 
distinc^tly crenated.^ The hooks are sharp, curved, and bi-articulated. Each 
hook IS retractile into a small sheath and is moved by muscular cords 
arranged m dilTerent directions. The mouth is rounded, digestive tube 
rc'ctilinear. Sr/c. male, IS to 20 inm. long, 3 mm. broad in front and 
O.o inin. behind; female, 8 to 10 cm. long, 8 to 10 mm. broad in front and 
2 nun. helund. 1 he eggs arc ovoid, 90 microns long and 70 microns broad- 
1 he life cjcle of the Linguaiula serrata is ns follows: the female deposits 
her eggs in the nasal passages of the dog; the eggs arc expelled by sneezing 
and lieing surroumlccl by mucus, they adhere to.grasses or whatever they 
hap^wn to come ui contact with. The grasses arc eaten by any of the 
herbivorous atunuds. Ihc shells of the eggs arc dissolved by the gastrie 
juice and the embryos arc set at liberty in the intestinal "tract. ICach 
embryo is providtsl a median stylet and two curved books with whith 
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it penetrates the walls of the intestines and reaches the peritoneum, mesen- 
terie glands, liver and the lungs where it becomes encysted. During the 
period of encystment in the organs and glands the embryo undergoes suc- 
cessive changes in its development and becomes a larva. The larvje 
migrate by means of their hooks and the sharp spicute on their skin. 
Some of them pass into the bronchi and trachea reaching the nasal pas- 
sages where they develop into the perfect parasite. Dogs become infested 
by eating the viscera of animals containing the larval form which passes 
from the stomach i-ia the esophagus to the nasal passages where it develops. 

Necropsy. — In the early stages of the invasion of the Linguaiitla serrata 
they attach themselves to the mucous membrane of the nasal cavities 
producing an acute inflammation. The exudate is increased in quantity 
and later is mixed with pus covering the surface of the mucous membrane 



which hecoraes greatly thickened especially around the turbinated bones 
and in the nasal chambers. In the later stages necrosis of the turbinated 
bones and nasal .septum may take place. 

The discharge from the nasal passages often contains the parasites, pus, 
epithelial cells and large numbers of the ovoid eggs. 

Symptoms.— In the early stages the swnptoins arc paro.xysms of sneez- 
ing; obstruction of the nasal passages; a discharge which i.s at first serous, 
later becomes mucopurulent, mixed with blood, and has a \cry offensive 
odor. Accumulations of the drier! discharge form crusts at the n;is;d open- 
ings. In animals of a nervous temperament symptoms of e.xcitement are 
noted from refle.x irritation of the nasal pa.ssaces. Severe heiiiorrhage is 
seen from the necrosis opening blorjd-vessels. Depressioti, anemia, eajaeia- 
tion and gencr.al unthriftiness are sometimes present. 
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Diagnosis.— The presence of the parasites or ova in the nasal discharge. 
Prognosis.-Depends upon the number of parasites and the probability 

of becoming reinfected. c 

Treatment. -Inhalations of small amounts of chloroform, 
turpentine, or some other volatile oils. Spray the passages twice daily 
with creolin (2 per cent), carbolic acid (2 per cent), or boric acid (2 per 
cent) solution. Remove the crusts from around the nasal openings with 
warm creolin solution and apply zinc oxide ointment to the excoriated 
membrane and skin. Give internally tincture nux vomica (0.3 to 0.65) 
daily; iron and quinine citrate (0.2 to 0.4) daily. 

Surgical.— Irrigation of the nasal passages with a warm solution of 
creolin (2 per cent). This can be done by using a small, soft rubber tube 
inserted as high up in the nasal passages as possible. Attach a funnel to 
the other end and pour the solution slowly into it using only a small quan- 
tity of the fluid. The nasal passages can also be irrigated through the 
posterior nares by the use of a hard nozzle bent in the form of a hook. 
Depress the head and allow the fluid to flow out through the nasal passages. 

NEOPLASMS OF THE NASAL PASSAGES 

Papillomata.—These are benign tumors having a framework of fibrous 
tissue and blood-vessels covered by squamous epithelium. The surface of 
the tumor is roughened by many elevations and proliferations. Papillo- 
mata are most commonly located around the margins of the nasal openings 
and especially at the juncture of the skin and mucous membrane. Some- 
times they extend a short distance up the nasal passages and may extend 
to the skin of the lips and the nose. They are found here in two forms: 

(а) a hard form which presents smooth, rounded elevations on the skin; 

(б) a soft form, which is pedunculated, has an irregular, broad surface and 
cauliflower-like appearance. The soft tumors are found on the mucous 
membrane. In size they vary from that of a millet seed to a walnut. There 
may be a large number or only a few present. 

Treatment.— Snrjicai.— They are removed as follows; the animal should 
be given an anesthetic (morphine subcutaneously, or ether inhalation). 
Sterilize curved scissors, forceps and artery forceps; clean the surface of 
the skin, mucous membrane and tumors with boric acid solution (2 per 
cent). Grasp the tumor with the forceps and cut off with the scissors, 
and if the hemorrhage is persistent use the artery forceps. Alum (2 per 
cent) or silver nitrate solution (0.25 to 0.6) may afterward be applied. The 
after-treatment consists in washing the surface where the tumors are 
removed with antiseptic solutions. 

Polypoid Fibromata.— These occur as enlargements on the mucous 
incrnhranc of. the nasal passages and frequently interfere with breathing, 
producing complete obstruction of one or both passages. 

Treatment.— 4hc.se arc best removed with a* fine wire snare. Inject 
iistringent solutions (alum 2 percent) up the nasal passage.s to control the 
hemorrhage. hen this mcthixl of removal fails it is best to trephine the 
superior wall of the nasal |Kissagcs and extirpate the tumor through tlic 
opening. After-treatment c-onsists of warm antiseptic solutions injected 
daily up the passages. 
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Malignant Tumors. — Occasionally in the nasal passages are found 
epitheliomata, osteosarcomata, and sarcomata which are usually secondary 
to primary growths having their origin in the buccal mucosa, maxillary 
bones or lips (epitheliomata). 

Symptoms. — ^lalignant growths give rise to distortions of the nasal 
bones, lips and often result in necrosis of the parts involved. The nasal 
discharge will contain necrotic material and blood and has a very offensive 
odor. 

Diagnosis. —To make an accurate diagnosis some of the tumors should be 
obtained and examined microscopicaJJy. 

Prognosis.— The prognosis is very unfavorable. 

Treatment.— Owing to the location of the tumors, their malignant char- 
acter and the tissues involved, treatment is not to be attempted. 



CHAPTER II 

DISEASES OF THE LARYNX 

Examination.— (a) With the mouth speculum, laryngoscope and good 
light, the anterior portion of the larynx and the surrounding tissues can be 
readily inspected provided the tongue is depressed or drawn well forward. 

(6) By examining some of the nasal discharge collected with a dressing 
forceps carrying a pledget of cotton, its character is decided. 

(c) By palpation, enlargements, injuries and the degree of sensitiveness 
may be determined. 


LARYNGITIS 

Two forms of laryngitis are frequently observed in small animals, viz . : 
(a) acute, and (6) chronic. 

Acute Laryngitis.— Definition.— An acute catarrhal inflammation of the 
mucous membrane of the larynx. 

Etiology.— (a) Excessive use of the voice (barking). This is often seen at 
dog shows; in hounds after hunting; in some dogs when penned up or tied; 
during the course of rabies; the nervous form of distemper, and excitement 
due to any cause. 

(6) Inhalations of dust, dirt, etc.; injuries (tight collars, etc.). Inhala- 
tions of gases and smoke; irritating drugs and chemicals. 

(c) Exposure to cold. 

(d) Infections (staphylococcus, etc.) and during the course of infectious 
diseases (rabies, distemper, etc.). 

(c) Extension of inflammation from adjacent parts. 

Pathology.— (a) There is an acute inflammation of the mucous mem- 
brane whicli, in the early stages, is covered by a thin serous e.\’udate which 
later becomes turbid from admixture of leukocytes. From the irritation 
produced by coughing, small quantities of blood are often raised. When 
infection is present the secretions are mucopurulent in character. 

(h) Ihe discharge contains bacteria, leukocytes, red corpuscles and 
cpithelml cells. 

^ Symptoms.— Hoarseness, change of voice, frequent attempts at degluti- 
tion. a lia^h, dry cough which later become softer and moist as the secre- 
tions arc mcreaswl. The mucous membranes arc congested and swollen. 
Pressure on the larynx, exercise, excitement or drinking cold water induces 
coughing. General symptoms are rare. The larynx Is very sensitive on 
palpation. 

Diagnosis. 1 nc presence of the harsh, dry cough which is aggravated 
bv exercise and excitement and the absence of general disturbance are 
characteristic of laryngitis. 

Prognosis.— Ilccovcry usually follows in eight to ten day.s, 
unless when secondary to rnhies, distem^ier, etc. 

Treatment.-//yy«'rMc.-Kt‘tp 

wann; supply plenty of fresh air. 
/hVfrhV.— Give wann milk and wann liquid fotnls. 
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Medical. Direct application of medicinal preparations to the mucous 
membrane is unpracticable and of little value. The following formula 
should be used to allay irritation and stop the coughing: 


— Morphini hydroehlorati 0.1 

Aqu® amygdala amarje 30.0 

Misce et fiat solutio. 


Sig. — Give teaspoonful three times daily. 

Swrjrfca/.— Apply Priessnitz compress or hot antiphlogistine pack over 
the larj'nx. Renew twice dailj\ 

Chronic Laryngitis. — Definition. — A chronic catarrhal inflammation of 
the mucosa and submucosa of the larynx. 

Etiology. — This is usually the result of frequent acute attacks, and there- 
fore the causes enumerated under acute laryngitis are applicable to the 
chronic form. Chronic laryngitis is often the result of the extensiori of 
chronic nasal and pharyngeal catarrh; the presence of papillomata and 
polypoid fibromata within the larynx; as a sequel to distemper; may be 
caused by pressure on the vagus nerve (enlarged mediastinal IjTnph glands, 
sarcomata, carcinomata, etc.); to direct irritation of the mucosa by malig- 
nant growths; enlarged thyroids. 

Pathology.— Chronic catarrh leads to hyperemia of the parts with hyper- 
trophy of the mucosa and the submucosa, together with fibrous tissue pro- 
liferation. Localized thickenings, either flat or wart-like, are often noticed. 
The submucosa is infiltrated with cells and the mucous glands are swollen 
and distinct, producing a granular condition. 

Symptoms.— The symptoms are somewhat similar to those of acute 
laryngitis hut not so severe and continue (or a longer time. The cough is 
hoarse, dry, seldom moist, and is aggravated by e.xposure to cold, exercise 
or excitement. The larynx is less sensitive tlian in the acute fonn wlien 
examined by external manipulation. After severe attacks of coughing the 
patients may show nausea and vomiting. 

Diagnosis.— The chronic course, absence of general snnptoms and the 
cough characterize the condition. 

Prognosis.— Owing to the changes in the mucosa and the subinueosa. 
improvement is slow and complete recovery seldom takes place. 

Treatment.— Hygienic.— 1\QQp warm; supply plenty of fre'.h air. 

Dietetic . — Give warm liquid foo<Is (milks, soups, etc.). 

-Vrr/fVf//.— The following formula* may be nscfl to stop the Cfjughing and 
allay tlie irritation. 

Il — Mornljini ^ I 
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— Apomorphin. hydrochloras .... ... 0 05 

Acidi hydrochlorici . 1.0 

Aquas destillata . . . 250 0 

Misce et fiat solutio. 

Sig. — Give teaspoonful twice dsuly. 

Syrup of tar or syrup of wild cherry may be given in teaspoonful doses 
twice daily. 

Inhalations of medicinal preparations (turpentine, compound tincture of 
benzoin, etc.) and direct applications (silver nitrate 1, glycerin 130) may be 
used in some of the more obstinate cases. 



CHAPTER III 


DISEASES OF THE TRACHEA AND BRONCHIAL TUBES 

Examination.— (a) By palpation, the upper part of the trachea can be 
examined for enlargements, deformities of the tracheal rings, constrictions 
and sensitiveness to pressure. Often when inflammatory conditions are 
present, slight pressure on the trachea will induce coughing; attempts at 
swallowing and considerable uneasiness and pain. 

Q)) By auscultation, Ihe condition of the mucous membrane and the 
character of the secretions can be determined. The tracheal and bronchial 
sounds are most distinct at the entrance of the trachea to the thorax. A 
phonendoscope held directly against the trachea at this point will greatly 
assist in the examination. 

ACUTE TRACHEITIS AND BRONCHITIS 

Definition.— These are acute inflammatory conditions involving the 
mucous membrane of the trachea and the bronchial tubes. 

Etiology.— (a) Small particles of foreign bodies (dust, etc.) enter the 
trachea and bronchial tubes producing excoriations and congestion of the 
mucous membrane which allow infection to take place. If these substances 
are putrescent a fetid bronchitis will be produced. 

(6) Irritating gases (ammonia, etc.) and the fumes of acids (carbolic, 
etc.) may excite an attack of bronchitis by direct irritation to the mucous 
membrane. When inhaled in concentrated form and in large quantities 
they will induce inflammation extending into the small bronchioles, pro- 
ducing an acute capillary bronchitis. The excretion of toxic substances by 
the bronchial mucosa causes a rapid proliferation of the surface and granu- 
lar epithelium of the mucous membrane and an increased secretion of 
mucus. The epithelium of the mucous membrane becomes more embryonal 
in character and therefore less resistant to the invasion of microorganisms. 

At the same time these organisms, ordinarily present, multiply more rapidly 
and increase in virulence, and unless the process is arrested a bronchitis is 
soon established. Some drugs (iodine, bromine, etc.) when administered in 
large doses and continued for quite a time may be excreted in sufficient 
quantities to produce an acute bronchitis. 

(c) Inhalations of smoke containing various gases and particles of foreign 
material will irritate the mucous membrane of the entire respirator^’ tract, 
frequently resulting in an active congestion and later in inffainmation of 
the mucous membrane which favors the growth and dcvclopiiicnt of tlic 
infection which is always present. 

(d) Acute bronchitis develops frequently as a secondary dI'^ease follow- 
ing specific infections (distemper, etc.). 'Ihc specific infection redueo i1h‘ 
normal resistance of tl)e mucous membrane thus allowing the ‘'ec“ondar\ 
infection (staphylococcus, streptococcus) to <levcIop rapi<Ily and i)nMliKr 

the disease. , • i i i 

(c) Parasitic In severe infections of tlie Anr,,lafU>nm rantrni, the larx al 
form of this parasite, in its mignitions through the IxkIx. often bu^rn^^^ 

* (20) 
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along or through the walls of the bronchi and trachea producing an inflam- 
mation of the mucous membrane and the underlying tissues. (See Ancy- 
lostomiasis.) Oslerus osleri are occasionally found in the trachea and 
bronchi. They occur in or beneath the mucosa and cause formation of 

small nodules. _ ■ ^ ■ a 

if) Tracheitis and acute bronchitis are often consecutive to inflamma- 
tions of the nasal passages, larynx and pharynx. The infection is carried 
to the trachea and bronchi by inhalation where it develops, producing the 
inflammation. . . 

(g) Other diseases (renal affections, endocarditis, diabetes, carcinoma 
and sarcoma, valvular insufficiency) produce a disturbance of the heart 
action, enfeeblement of the vasomotor nerve and reduce the resistance of 
the mucous membrane. 

It is quite evident that acute tracheitis and bronchitis in most cases 
develop from bacteria found normally on the mucous membrane. 

Pathology.— The pathological changes that are liable to be found in acute 
tracheitis and bronchitis are somewhat diverse, the details of the process 
being considerably modified by the anatomical peculiarities of the parts 
affected and the different causes that affect them. The inflammation may 
be restricted to the bronchial structure but is frequently associated with 
other and more serious disturbances. The condition is usually bilateral, 
although certain parts are affected more than others. Tracheitis and bron- 
chitis are often associated with laryngitis, peribronchitis and broncho- 
pneumonia. 

Symptoms,— Coup/i.— This is the most important symptom and is never 
absent, although it may be slight or very severe and loud, occurring as 
isolated coughs succeeding each other with greater or less frequency, or in 
paroxysms which often end in nausea or vomiting. The cough is dry and 
harsh in the early stages, later becoming moist as the inflamed mucous 
membranes produce an increased secretion. Paroxysms of coughing are 
often induced by excitement (visits of the owner, etc.), exposure to cold, 
moist air, pressure over the lower part of the trachea or by percussion over 
the sides of the chest. The object of the cough is to expel the accumulated 
discharge from the air passages. 

Discharge.— This is always present except in the early stages; it is mucous 
at hrst, becoming mucopurulent or purulent as the disease progresses. In 
small animals the discharge is expelled from the trachea and bronchi 
directly into -the mouth and swallowed. Therefore it is impossible to 
determine the amount and character, and it becomes necessary to observe 
the animal while coughing to ascertain the condition of the discharge. 

Dyspnea.— The degree of d^pnea depends on the obstruction of the 
free movement of air through the bronchial tubes. In mild cases it mav not 
be noticed but in other cases, in which the caliber of the bronchi is materi- 
ally decreased by the swellinc of the mucous membrane, it may be quite 
distressing. 

aeneral St/mp(oin«.-Moderate temperature (rise of 1° to 2° F.), pulse 
quickened, partial loss of appetite and increased thirst. In severe cases, 
there is complete loss of appetite, high temperature (104° to 105° F.) and 
general depre^am. On percussion nothing abnormal is noted, e.vcept in 
C.T5C.S wliere the bronchiole are alTectcd and filled with an exudate where 
tlicrc may he local areas of dulness. 
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AuscuUation.—la mild cases the vesicular sound is increased. In well 
marked cases the respiratory sounds are harsh with some lengthening of 
expiration. Absence of sound may be found when obstruction of the 
bronchi or collapse of lobules occurs. Sibilant and sonorous sounds are 
tj pical signs which are due to the irregular narrowing of the caliber of the 
large and small bronchi respectively. As the secretion becomes more 
liquid, moist rales are produced in the tubes due to the liquid being driven 
back and forth by the air currents. The volume of the rale is in proportion 
to the size of the tube in which it originates. Large, moist, bubbling rales 
are produced in the large bronchi, and the small, moist rales arise in the 
smaller tubes. 

Diagnosis.— From the character of the cough, auscultation and general 
symptoms one may readily detect the presence of acute tracheitis and bron- 
chitis. Careful examination of the animal should be made, however, to 
determine if the disease is primary or secondary. 

Prognosis. — Favorable in most primary cases; when secpndary to other 
diseases the prognosis is not so favorable. In primary cases, the course is 
usually eight to fourteen days; in secondary it is much longer. 

Treatment.— Hygienic.— The animal must be kept in a warm place 
(70° F.) having good ventilation but direct currents of cold air must not 
reach it. 

Dtefe/tc.— Light, soft or liquid foods should be used (milk, extract of 
beef, soups or small amounts of raw or cooked beef). In cases where the 
animal will not eat, it should be given raw milk to which raw eggs have 
been added. 

Medical— Tor the appetite use compound tincture of gentian (0.8 to 2) 
or tincture of nux vomica (0.3 to 0.6). In the early stages while the cough 
is dry and harsh, expectorant formulae should be used to stimulate the 
secretion of the mucous membrane, as: 


R — Ammonii chloridi 

5 0 

Extract, glycyrrhitae 

10 0 

AqusB . 

Misce et fiat solutio. 

Sig. — Give a teaspoonful three times a day. 

250 0 

R — Apomorphini hydrochlorati 

0 02 

Acidi hydrochlorati 

1 00 

Aqu® destillata 

150 00 


Mjsco et fiat solutio. 

Sig. — Give a teaspoonful four times a day. 

AYhen severe cough is present, sedatives should be given to reduce tlie 
irritation to the nerve endings in the mucous membrane, in the following 
formula: ^ 

II — Morplimi Milfatis , “ 

Aqtitc amyRtialsE amar® ^ 

Aqu® 

Mi'-cc ct fiat FoUitio. 

Sig.— Give tea«poonful e\er>' tlircc lioursi 

Counterirritants (oil of mii.sf.ard and glyc-crin 1 to 20) inay be applied 
to the walls of the thorax to stimulate the enervation and circulation in 
the trachea and bronchi. , . -i ^ 

Inhalations of antiseptics and .stimulants (oil of turpentine ml of tar. 
crcolin, etc.) may be u-cd. These are l^-t a hamistercrl l..v addrng them 
to hot water ami allowing the animal to inhale the ^■npor. 
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In the treatment of this disease the predisposing causes should be con- 
sidered more than the infection as antiseptics cannot be applied to produce 
thorough antiseptic action on the mucous membrane. 

CHRONIC TRACHEITIS AND BRONCHITIS 

Defmition.-This is a chronic inflammation of the mucous membrane of 
the trachea and bronchial tubes. 

Etiology. -Chronic tracheitis and bronchitis may occur independently or 
secondary to some other disease. It may originate from any of the causes 
of acute tracheitis and bronchitis, especially when their action is persistent 
or frequently repeated. The common causes are: 

(o) Continued inhalation of irritating dust, dirt, etc. 

(6) Exposure to cold, damp air (as keeping animals in cold, damp base- 
ments having poor ventilation). 

(c) Parasitic. In severe infections with Ancylostoma canina, when the 
animal is being constantly reinfected, the passage of the larvse through the 
tracheal and bronchial structure produces a chronic irritation. (See 
Ancylostomiasis). Infections with Dirofilaria immitis often produces 
this condition. Chronic tracheitis and bronchitis often result from the 
gradual extension of the inflammatory process from the other parts (laryn- 
gitis, pharyngitis, etc.). Many cases are secondary to special diseases 
such as distemper, carcinoma, sarcoma, rachitis and acute valvular insuf- 
ficiency. 

Pathology.— Chronic tracheitis and bronchitis are practically always 
purulent, and while in most particulars it closely resembles the acute form, 
it differs from it in the presence of a more deeply penetrating inflammation 
and in the production of fibrous tissue. The mucous membrane is swollen, 
reddened, infiltrated, and covered with purulent secretion. The walls of 
the bronchi are hypertrophic. Not infrequently the mucosa is thrown into 
little polypoid excrescences, due partly to contraction and partly to fibrous 
proliferation. The wails of the bronchi become thickened and there is 
often a fibrous peribronchitis, which in time may lead to induration of 
the lungs. 

Symptoms.— This condition is most common in old animals where it 
frequently interferes with respiration producing so-called asthma. The 
most prominent sjTnptom of this disease is the cough. It is usually moist, 
varying in intensity, depending upon the amount of secretion and extent 
of mucous membrane involved. Excitement frequently produces par- 
oxysms of coughing which are often attended by severe nausea and vomit- 
ing. In cases secondary to other diseases the cough is modified becoming 
short, isolated and more spasmodic. This is particularly so in chronic 
bronchitis due to the parasite, Ancylostoma canmn, and to valvular insuf- 
ficiency of the heart. The discharge is mucopurulent in character, and is 
usually swallowed, but during paroxysms of coughing some of it mixed 
with mucus "'ill he expelled from the mouth. In severe cases when the 
discharge is decomposed by putrefactive organisms there is a very offensive 
odor given off with the exhaled air. j 

Dyjpnm.— Tins is always prc.scnt to some extent; in old animals it is 
well marked. Ihc dyspnea results from the emphysema and interstitial 
pulmonary fibrosis which always develops, and, wlicn secretion is present 
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1 large amounts, the dyspnea is increased accordingly, producing asth- 
latic conditions. On auscultation there are sibilant or there may be moist 
lies, depending on the condition of the membranes and the character an 
uantity of the secretion. Vesicular sounds are increased. Percussion 
sually gives negative results, and only in the more severe cases are e 
eneral sjTiipcoms of emaciation, loss of appetite, etc., noted. 

Diagnosis.— The long continued course of the disease, the age ® ^ 

nimal, the absence of general sjnnptoms in most cases and the c arac er 
itic cough are indicative. _ ... 

Prognosis. — In most cases of chronic tracheitis and bronc i is j , 
losis should be considered unfavorable as complete recovery . . 

ilace. During the warm, dry months the sjTnptoms often su si e o 
eappear with the return of the cold, damp weather. much 

Treatment.— SjTnptomatic treatment can be used to a ■ jj 

ind to modify the secretions. Keep the animal quiet, avoi . 

irotect from sudden changes in temperature. The following 
>e used; 


ApomorphinsB hydrochlorati 

0 03 
60 00 

Syrupus pruni virginian® 

120 00 

Syrupus picis liquid® 

Misce et fiat solutio. 

Sig. — Give teaspoonful three times daily. 

0 4 

— Acidi benzoici 

4 0 


Sacchari alba? 

Misce et fiat pulvis No. XX. 

Sig. — Give a powder morning and evening. 

In general debilitated conditions tonics and alteratives shou 
as m the following formula; 

10 0 

— Ferri et quinini citratis 90 0 

Syrupi 

Misce et fiat solutio. 

Q Sig, — Give a teaspoonful once daily. 

7 0 

— Tincture nuccs vomic® 10 0 

Tincture gcntianisc 00 0 

Aquffi . . 

Misce et fiat solutio. 

S'E- — Give tcaspoonful once daily- ^ ^ ^ 

.. P“'*-y inhalations of medicated vapors nnvai. 

* uahle to stimulate the secretions and assist m le ^ >ati>- 

le use of the inductotherm in obstinate cases sec 


fact. 


"O' results. 


CHAPTER IV 
DISEASES OE THE LUNGS 

Examination.— The following things are essential for a complete and 
thorough examination: 

1. The number and character of the respiratory movements. 

2. The size, shape and sensitiveness of the thorax. 

3. Auscultation. 

4. Percussion. 

1. Jlespiraiion.— In small animals the number of respiratory movements 
normally varies greatly. The average number while at rest is 12 to 24 per 
minute. This is easily and quickly increased by excitement and exercise 
until they may reach GO to 90 per minute. During warm weather even 
while at rest the respirations are greatly accelerated, owing to the skin 
glands not being active enough to assist in the respiratory function. ^ In 
order to overcome this physiological condition the animal breathes forcibly 
through the mouth, and the frequency of respirations is increased. Res- 
piratory movements are also increased in the following diseased conditions: 
catarrhal pneumonia, foreign body pneumonia, chronic interstitial pneu- 
monia, usvially when the temperature is elevated, in laryngitis, acute and 
chronic bronchitis, hydrothorax, pleurodynia, ascites, peritonitis, valvular 
insufRciencies, eclampsia and during the early stages of some poisonings. 
A lessening in the number of respirations is found in narcotic poisoning, 
diseases of the brain and its membranes and in the later stages of infectious 
diseases, septicemia and pyemia. 

2. The Thorax.— In shape both sides of the chest wall should be sjmi- 
mctrical. Depression on one side indicates fractured ribs or pleurodynia. 
Distention of the thorax is seen in hydrothorax, and in fluid accumulations 
(ascitc-s), tumors or when the stomach is distended, causing pressure against 
the diaphragm. 

3. Avscultation.— Auscultation is practised by using the phonendoscopc 
or by covering the thoracic wall with a piece of cloth against which the car 
IS placed. ^Yith the phonendoscopc the sounds are made more audible 
and distinct. 

1 lie noniuil sounds of the lungs arc: (o) the vesicular; (6) bronchial, and 
(r) the expiratory, (a) The vesicular sound nominlly is a soft, regular, 
blowing sound causctl by the nir passing into the alveoli and distending 
tliein. It is most distinct in emaciated animals and where the lung tissue 
in close contact with the thoracic walls. . It is normally increased by 
exriteinent or exercise and is always more distinct in puppies than in older 
dogs. Ihe \esicular sound is inodine<l in the following jiathological condi- 
tions: inerea'-tsl in ily.spnea in the healthy portion of the lung, in tracheitis 
and in hnmehilts ilwreavisl in stenosis of tlie upper nir passages; in certain 
stagey of nitnrrhal pneumonia; emphysema of the lungs; hydrothornx; 
swelling and thickening of the skin and imisclc*s of the tliorax and in certain 

jHii'-oiiing'.. 

(f() linmelua! respiratory souiuK are lK*^t recognizes! iiy placing the 
phom*nd<»sroi>e ilirectly over the tnichea at its entninee to the chest. 

(30 
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These sounds are normal in the larynx and trachea, but their appearance in 
the thorax is significant of disease. Bronchial respiratory sounds are 
increased by secretions in the smaller bronchi, as in catarrhal pneumonia; 
compression of the lungs by pleuritic exudate; laryngitis, tracheitis and 
bronchitis. 

Irregular bronchial sounds are caused by the secretions being carried to 
and fro by the passage of the air. They are dry (wheezing) where there is 
a small quantity of mucus adherent to the mucous membrane. These 
sounds (wheezing) occur mostly in the smaller bronchi, while the moist, 
bubbling rales (sonorous) emanate from the larger bronchi where they are 
produced by the collection of secretions. Cavities in the lungs also produce 
them. Bronchial sounds are important in determining the existence, e.xtent 
and character of tracheitis and bronchitis. When sibilant (wheezing) 
sounds are prominent it indicates that the infection extends into the 
bronchioles. 

(c) Expiratory sounds are produced by the rapid expulsion of air from 
the lungs, and in normal conditions are hardly perceptible, except in pup- 
pies. This sound is increased by excitement, exercise, etc. In some dis- 
eases it is varied in tone, becoming louder and more prolonged. ^ 

4. Percussion . — This is performed by the use of the percussion hammer 
and pleximeter or by the fingers of one hand placed against the chest wall 
and tapped with the fingers of the other hand. The normal sounds of a 
healthy lung are heard all over the thorax, the volume of sound depending 
on the thickness of the lung at the particular part being examined. The 
normal sound is clear, loud and resonant as distinguished from the tym- 
panitic, dull or solid sound of disease. Tympanitic sounds are heard in the 
following conditions: (a) emphysema, (b) pneumothorax, (c) cavities in 
the lungs, (d) in collapse of the pulmonary' tissue from a retraction of the 
lungs in the presence of pleuritic exudates. The collapsed lung floats upon 
the surface of the fluid above t!ic line of dulness and onj percussion emits a 
tympanitic sound; (e) In the first and last stages of pneumonias. Dull or 
flat sounds are heard over hepatizcd areas of tlie lungs, chronic interstitial 
pneumonia; tumors in the lungs, and hydrothorax. 

CONGESTION OF THE LUNGS 
Hyperemia of ihc Lungs 

Definition.— An excessive or abnonnal accumulation of blood in the lungs. 
Hyperemia inav be cither active or pas-'ixx*. n • 

Active Congestion.— Etiology. — It is found in the early stages of all in- 
flammatory conditions of tlie lungs an<! pleura. Occasionally it may he 
‘hie to inlialations of irritating gases, smoke, aeid fumes, t c.. or may 
result from cold. 
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three or four days. Owing to the aeration of the kings being diminished the 
visible mucous menibranes become cyanotic. On auscultation the respira- 
tory sounds will be increased, harsh and rough, and rales of various kinds 
may be heard. At the base of the lung fine crepitant or subcrepitant r^les 
may be distinctly audible, while over other parts sibilant or sonorous rfiles 
may be heard. Percussion reveals only slight dulness. 

Diagnosis.— Active congestion of the lungs in the beginning possesses no 
distinctive characteristics, but resembles bronchopneumonia. As it pro- 
gresses it will be readily distinguished from this condition by the absence 
of hepatization and the occurrence of the crisis on the fourth or fifth day. 

Prognosis.— Usually favorable but in some cases pulmonary edema with 
fatal results, or pneumonia may develop. The affection is always to be 
looked upon as serious and one demanding active treatment. 

Treatment.— 7/j/<7icaic.— The animal must be kept in a warm place and 
it is important that it be well ventilated. 

Dietetic.— Give warm liquid foods (milk, beef tea, soups, etc.). 

il/edicat.— ^lagnesiiim sulfate (8 to 10 grams in cold water) should be 
used as a hydragogue purgative. To equalize the circulation tincture of 
aconite (0.01 to O.I) or veratrum viride (0.1 to 0.2) is beneficial and can be 
given every three to five hours if necessary. Oil of mustard and glycerin 
(1 to 20) can be applied to the walls of the thorax as a counterirritant. 

When the initial intensity of the symptoms yields, then a stimulating 
expectorant as ammonium chloride should he used as follows: 

Ammonii cliloridi .... 5.0 

Extract. glycyrrhU® . m.O 

... 0 

Miscc ct fint solutio. 

SiK.—Give a toaspoonful three time:* n <lnv. 
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which will most favorably influence the pulmonary condition. As a heart 
stimulant the following formula gives good results; 


I?— Extract! digitalis fluidi . . 10 

Syrupus pruni virginiana; ... 60 0 

Misce et fiat solutio. 

Sig. — Give one teaspoonful once a day. 


In addition to this formula strychnine sulfate (0.001 daily) may be used 
as a general stimulant. To relieve the cough when severe use: 

— Morphini sulfatis 0 1 

Aqu$ amygdala amar® . 30 0 

Misce et fiat solutio. 

Sig. — Give a teaspoonful twice daily 

If the animal’s condition will permit the use of a hydragogue purgative, 
magnesium sulfate (8 to 10 grams) is useful to modify the circulation and 
remove fluid from it. This dose may be repeated in twelve hours if suf- 
ficient action has not taken place. 

PtJLMONARY EDEMA 
Edema of the Lungs 

Definition.— An effusion of serous fluid into the alveoli and interstitial 
tissue of the lungs. 

Etiology.— Diseases of the heart (valvular insufficiency, etc.) are the 
most frequent predisposing causes of pulmonary edema, although it occurs 
as a secondary condition to chronic pulmonary congestion, nephritis, 
cachexia, anemia and infectious diseases (distemper, etc.). In the latter 
stages of distemper pulmonary edema frequently develops when it is often 
the immediate cause of death. Edema of the lungs occasionally follows 
the administration of drugs (pilocarpin, etc.). 

Pathology.— The lung is heavier and firmer than normal, pale in color 
and pits on pressure. When incised a thin serous fluid escapes. This may 
he clear or if there is congestion present it may be stained with blood. 
Crepitation is always lessened and small patches may be entirely airless. 
The bronchi contain a frothy fluid. 

Symptoms. — The svmptoms develop rapidly except in those cases occur- 
ring as the terminal event in exhaustive diseases in which the course is 
more gradual and the symptoms less pronounced. Severe dyspnea, which 
becomes worse as the exudate accumulates is an important symptom. 
The pulse is weak and small, the visible mucous membranes are cyanotic 
and the extremities cold. A short, feeble cough often accompanies the 
condition. The temperature is subnormal. There may be a frothy nasal 
discharge. Upon auscultation various kinds of rales (fine, course or bub- 
bling) will be heard. Percussion reveals diminished normal resonance vith 
occasional small areas of tympany, especially over the posterior part of 
the lungs. 

Diagnosis.-The sudden onset, severe dyspnea and the aliscnce of tem- 
perature, accompanied by moist, bubbling rales on auscultation are 
indicative. ,, 

Prognosis.-Always unfavorable, depending upon the cause. lieco%-er^ 
may occur in mild acute cases. 
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Treatment-Treatment must be directed first to relieve the edema 
which threatens the life of the animal, and secondarily to overcome the 
cause. Por the first purpose use countenrntation to the walls ot the 
thorax, oil of mustard and glycerin (1 to 20) or Priessnitz compress (applied 
hot) - also strychnine sulfate (0.001 subcutaneously) as a heart stimulant. 
Subcutaneous injections of ether (0.8), or camphor (0.1) in ether (0.8) are 
often useful as prompt stimulants. Atropine (0.002) is of value as a heart 
stimulant and is especially useful in cases of edema due to pilocarpm, 
being a physiological antidote, . . n • i 

In the treatment for the removal of the cause digitalis nuidextract 
(0.1) is most valuable to regulate the heart action. Hydragogue purgation 
(magnesium sulfate 8. to 12.) will remove fluid from the blood which tends 
to reduce the exudation of serum into the lungs; also the use of a diuretic 
(oil of juniper 0.3 to 0.5) for the same purpose in cases of renal disease. 

BRONCHOPNEUMONIA 
Catarrhal Pneumonia 

Definition.— This is an affection of the lungs in which the usual sequence 
of events is, that an inflammation of the smaller bronchioles in scattered 
areas is succeeded by the involvement of anatomically related or con- 
tiguous vesicles. 

Etiology.— (fl) The inhalation of foreign material in the form of small 
particles of dirt, dust, etc., which irritates the mucous membrane and 
modifies the secretions, favors the development of infection and leads to 
inflammation of the bronchioles and alveoli. 

(6) Irritating chemicals and gases* when inhaled produce an active 
congestion and inflammation of the lungs. However, in most cases when 
inhaled in large quantities they act as irritants to the mucous membrane and 
thus favor the development of infection which leads to bronchopneumonia. 

(c) Cold, damp, changeable weather is a very important predisposing 
factor inasmuch as chilling the surface of the animal’s body modifies the 
circulation and the secretions of the mucous membrane, reducing its 
resistance, as well as the general resistance of the body. This favors the 
growth of infection Avhich may be already present. The effect of cold, 
damp weather is well shown by the greater incidence of the disease in the 
winter and spring months. Young puppies, especially, are quite frequently 
affected with bronchopneumonia when kept in cold, damp and poorly 
ventilated kennels. 

(d) Bronchopneumonia is frequently secondary to specific infections 
(distemper, etc.) which reduce the general us well as the local resistance. 

(c) Inflammation of other parts of the respiratory system may produce 
hronchopneuinonia by an extension of the inflammation. This is especially 
true of acute bronchitis which by extension at first produces a capillary 
bronchitis and later a bronchopneumonia. 

During the course of some diseases (nephritis, endocarditis, diabetes, 
valvular insufficiencies, sarcoma and carcinoma), the heart action Is dis- 
tiirlH'd, the va.%motor nerve is enfeebled, both of which reduce the resis- 
tance to infection. Young puppies infeste<l with parasites, which -interfere 
with the general nutrition, fre(|ucntly develop bronchopneumonia from tlie 
reduced re>L',tance to uifeelum. 
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{g) Infectious material from the mouth and tlie nasal passages which 
reach the bronchial tubes and alveoli will produce a bronchopneumonia. 

Possibly in no other disease do lessened powers of resistance of the 
animal, from whatever cause, play such an important part in determining 
the inception. 

Pathology.— Tlic process in bronchopneumonia is associated with bron- 
chitis, and indeed almost always starts with an inflammation of the smaller 
bronchioles, which then spreads to the adjacent alveoli. The exudate is 
at first serous and contains a few erythrocytes, but more numerous white 
cells. There is also a large number of mononuclear cells with clear proto- 
plasm, which are swollen desquamated epithelial cells from the alveolar 
walls. The disease usualh' affects both lungs, but may involve only one or 
even a single lobe or a portion thereof. The affected organ is heavier than 
normal, somewhat congested, and in its substance can be felt areas of 
increased consistence. These are friable, of a reddish-gray, gray or grayish- 
yellow color, contrasting somewhat with the rest of the lung. 

On pressure a turbid fluid can be expressed, in which can be seen small 
particles of a greay, grayish-yellow, or purulent appearance. From the 
sporadic distribution of the consolidated areas, the term ^‘splenization” 
has been given to the condition. On section of the lung, both red and gray 
stages are recognized. The smaller bronchi and bronchioles show inflam- 
mation and are filled with exudate. In the alveolar spaces the exudate 


consists mainly of serum, a few red cells, abundant leukocytes and desqua- 
mated cells. The latter frequently contain pigment and bacteria. In the 
form due to inhalation of infective material, or foreign bodies, the exudate 
is usually purulent. Such a condition leads to a diffuse purulent infiltration 
of the lungs and abscess formation. Occasionally gangrene of some of the 
lung tissue will be noted. This is especially true in weak and debilitated 
animals with general circulatory disturbance. 

Symptoms.— The symptoms of primary bronchopneumonia develop 
rapidly, usually beginning with a chill and the animal appears depressed 
and restless. The temperature is high (104*^ to 105° F.) and falls by crisis. 
Dyspnea is pronounced, the respirations being short, shallow and very 
rapid, inflating the cheeks at each expiration. A short painful cough is 
noticed and the pulse is accelerated (180 to 200 per minute). On ausculta- 
tion the sounds are mostly those of an acute bronchi^s (unpairraent of the 
vesicular murmur, moist sibilant or sonorous rales). On percussion dulness 
is noted where there is a large area of consolidation, while in cases where 
the consolidated areas are scattered compensatory emphysema may over- 
come the dulness. In the secondary forms following other diseases (bron- 
chitis, distemper, etc.) the onset is less severe and the 
nounced. The cough and high temperature may be absent, but if tempera- 
ture be present it falls by lysis. Dyspneaj usually seen a lack 

of aeration of the lungs. In the course of this secondary bronchopneumonia 
the symptoms are not well marked and depend largely upon the primarj 

Diagnosis.— This Is made in the primary form by 
severe dyspnea, cough and high temperature, v i e in "difficult 

the sjTnptoms, not being characteristic, the diagno .. . 
depending mostly upon the dyspnea with its attending 
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Prognosis-Unfavorable. In the primary form the prognosis is de- 
termiLd by the extent of the inflammatory process m the lungs, while 
in the secondary form it depends upon the causative disease, and as this 

is usually distemper the mortality is high. . ,, 

Treatment.— i/rofenic.— The animal should be kept in a w.arm, well 

ventilated room free from cold draughts. . , , r 

Dietdic.-The animal’s strength should be sustained by the use ot 
appetizing foods (milk, beef extract, etc.) given warm in small quantities 
every few hours. During commlescence small amounts of lean meat or 
other nutritious food may be given three or four times a day. 

Medical— At the onset a purgative should be given (calornel 0.03 and 
sodium bicarbonate 0.5) to produce free purgation and stimulate the 
activity of the kidneys. Expectorants are useful to modify and aid in 
expelling the discharge from the bronchial tubes. 


H — Ammonii chloridi . ... 

Extract. glycyrrhiza& . 

Aquse . . . . . 

Misco et fiat solutio. 

Sjg,_Give teaspoonful four times daily. 


10 0 
20 0 
150 0 


Stimulating treatments, such as glucose intravenously, intraperitoneal 
or orally to prevent dehydration. 

Counterirritants to the walls of the thorax in the form of oil of mustard 
and glycerin (1 to 20) or Priessnitz compress applied hot around the chest. 
The heart action should be stimulated in severe cases by the use of digitalis 
fluidextract (0.08 to 0.1) and for general stimulation use strychnine (0.001). 
Inhalations of medicated vapors (turpentine, oil of tar, creolin in hot water) 
are useful to stimulate the mucous membrane and to produce antiseptic 
action. Sulfa drugs may also be used to advantage in many cases. 


CIRRHOSIS OF THE LUNGS 

Chronic Inierslilial Pneumonia 

Definition.— A chronic inflammatory condition of the lungs characterized 
by an increase in the interstitial tissue and fibroid collections in the alveoli. 

Etiology.— (a) Inhalation of particles of dust when continued for a long 
period produces fibrosis of the lungs, due to the chronic irritation of the 
foreign material in the tissues. The degree depends upon the amount and 
character of the inhaled material. 

{h) Pressure upon the lungs by neighboring structures, as new growths 
and diverticula of the esophagus, tumors in the lung substance, all of which 
produce a reactive inflammation resulting in increased connective tissue 
proliferation. 

(c) One of the most frequent causes in small animals is bronchopneu- 
monia. When it terminates atypically fibroid changes occur in some of the 
involved lobules. In these cases the fibrosis begins ns a chronic bronchitis 
or peribronchitis, invading later the surrounding parcnchjina of the lung, 
which resnlts in a great increase in the interstitial tissue. This is a frequent 
sequel to bronchopneumonia occurring during the course of infectious dis- 
ca.se-s (distemper, etc.) For some unexplained reason resolution docs not 
occur, aud^ the fibrinous exudate collectc<l in the alveoli during the stage of 
rc<l bcpalization is displaced by fibrous tissue. The connective tissue 
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formation necessarily begins in the alveolar walls, as from this source must 
be derived the new vessels which appear in the intra-alveolar new forma- 
tions. Proliferative changes in the alveolar epithelium may for a time be 
active during this transformation of the exudate, but eventually the new 
tissue within the alveoli merges with the thickened, enclosing walls, which 
take a relatively inactively’ part in the process, and the area becomes entirely 
fibroid. Usually this lesion is only in parts of the lobules, but in some 
cases may extend into a considerable portion of the lung tissue, involving 
the interstitial connective tissue which is greatly increased in amount. 

(d) Localized areas of interstitial pneumonia may originate from ab- 
scesses in the lungs, sarcomata and carcinomata, or from inflammatory 
reactions from the pleura. 

Pathology. — Cirrhosis is characterized by the overgrowth of connective 
tissue in the lungs so that they become hard, traversed by fibrous bands, 
and more or less shrunken. The condition leads to destruction of the 
alveolar spaces, sometimes with bronchiectasis, and always to marked 
impairment of function. When due to lobular pneumonia, which is the 
common form of pneumonia in small animals, the fibrous tissue production 
follows the course of the bronchi and bronchioles. The lung is greatly 
increased in weight, has lost its spongy condition, and is quite hard. On 
cut surface it shows grayish-white color, and sometimes caseous nodules 
of necrosis may be seen. In advanced cases the pleura is thickened and 
the lungs distorted. The two layers of the pleura are often adherent and 
the mediastinum may be indurated. 

Symptoms. — Moderate dyspnea and a chronic cough, with a-discharge 
which may be slight or profuse, and the exhaled air has a fetid odor due to 
the retention of some of the discharge in the bronchiectatic cavities. The 
temperature is usually normal and no general symptoms are noticed. 

Auscultation reveals increased resonance and bronchial breathing. Per- 
cussion yields dulness except where there are saccular dilatations of the 
bronchi. 

Diagnosis. — The history of the case and slow development following 
bronchopneumonia and the presence of severe dyspnea will materially aid 
in making the diagnosis. 

Prognosis.— Incurable. ^ ^ rr 

Treatment.— Expectorants and general stimulants may be used to modny 
the symptoms. 


FOREIGN BODY PNEUMONIA 
Gangrene of the htings 

Definition.— An inflammation of the lungs due to the inhalation of coarse 
material which usuaHv results in necrosis of a part or of orsa i. 

Etiology.- (a) Inhalation of foreign material (particles of fo™' 'roi t c 
mouth, especially during anesthesia when vomiting occurs. .1 ' ’ . 

pharynx and larynx are paral.vzcd); injury to the lungs rmii . 

fractured ribs, penetrating wounds througli the thorai ic va s J’ 
esophagus and stomach (swallowed needles, sharp •’ 1 '“'’.'’ j ,1 

(i) Inhalation of irritant m«liciniil l'';,, 

ministered (liy closing the niusal optmmgs. pulluig tlie to g ^ 

Imidiiig tlie moutll open too wide; holding tl.e lieail too lugl. or m .in, ,k. 



42 DISEASES OF THE LUNGS 

tioTi which interferes with swallowing, manipulating the larynx or pharynx) . 
All oils, especially mineral, should be given with care. 

(c) The causes enumerated above are to be considered as predisposing 
factors, inasmuch as infection must be present to complete the process. 
In addition to the ordinary infection, which is normally present in the lungs, 
putrefactive organisms are necessary to produce gangrene. 

Pathology.— The involvement may be either diffuse or circumscribed, 
usually the latter, and in the form of irregular areas having a brown, 
greenish or black color. These are dry and surrounded by a zone of con- 
gestion and around this a zone of edema. The gangrene is of the moist 
variety and gives off a very penetrating odor. Cavities may occur in the 
lungs when the necrotic material is coughed out. 

Symptoms.— Dyspnea is pronounced and the expired air has a sweet, 
fetid odor. The temperature is elevated (104'^ to 106° F.) and the pulse is 
small, rapid and very irregular. In the early stages the symptoms are 
similar to bronchopneumonia, but when cavities appear in the lungs the 
sjnnptoms rapidly increase in severity. It is at this stage when the odor is 
a prominent sjunptom. 

Diagnosis,— This rests upon the characteristic odor of the exhaled air, 
high temperature and the rapid development. The history of the case 
often assists materially in the diagnosis. 

Prognosis.— Very unfavorable. Most cases terminate fatally in a few 
days. 

, Treatment.— The animal’s strength should be maintained by tlie use of 
highly concentrated foods (raw eggs, extract of beef, milk, etc.), given at 
frequent intervals. 

Little can be e.xpected of medical treatment. Inhalations (oil of tar, 
turpentine, or creolin) may be used to overcome the odor and produce 
antiseptic action. 
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In serofibrinous pleuritis there is a large amount of serous as well as 
fibrinous exudate. It may originate as the fibrinous form, but usually 
begins with a serous outpouring. This exudate is denser than the transu- 
date seen in hydrothorax, and contains the usual inflammatory products. 
The amount of fluid will vary with individual cases and in the diflferent 
small animals from 100 cc. to 5000 cc. men present in large quantities 
the lung is pushed backward and the neighboring organs pressed upon. 
This pressure on the lungs of the dog and cat is often sufficient to com- 
pletely occlude the passage of air into the right posterior lobes. _ 

Hemorrhagic pleuritis is generally the result of infectious diseases and 
malignant growths on the pleura. The exudate is chiefly serous, with red 
blood cells present, but at times may be almost pure blood. 

Purulent pleuritis (pleuritis purulenta; pyothorax; empyema) is the 
result of infection by some one of the many pyogenic organisms (staphylo- 
coccus, etc.) . It may begin as a purulent pleuritis or it may follow infection 
of the serofibrinous form. In the pleural cavity is found a varying amount 
of cloudy fluid which contains a great number of pus cells. It may be 
greenish in color at times, but is usually yellowish. The pleurae are gen- 
erally thickened and congested and covered with flakes of fibrin or degen- 
erated endothelium. The pus may be completely absorbed and the two 
surfaces unite with dense adhesions; or it may become caseated and undergo 
calcareous infiltration. The changes are most marked in the visceral pleura, 
which becomes greatly thickened, at first being soft and edematous while 
fluid is present, but as this disappears it becomes indurated. During the 
course of purulent pleuritis there is always more or less involvement of the 
lungs which in some cases may result in pleurogenic pneumonia. In some 
chronic cases of pleuritis (pleuritis granulosa) there are numerous papil- 
loma-like enlargements distributed over the surface of the pleura, and 
these by becorning confluent may produce extensive masses which interfere 
with the function of the neighboring tissues and organs. 

Ihc serous exudate contains endothelial cells, white corpuscles and 
small particles of fibrin. The infected exudate contains numerous pus 
cells, endothelial cells, and various kinds of detritis. A rather high per- 
centage of albumin is found in the serous exudate. 

STmptoms.— In the early stages of pleuritis the sjTnptoms manifest 
themselves in various ways, depending largely whether the disease is 
primary or secondary, local or general. In acute, primary pleuritis the 
dise.'ise usually begins abruptly with pronounced general symptoms, viz.: 
a chill, the animal seeking a wann place, twitching and trembling of the 
inmcles, followwl in a few hours with an elevation of temperature (103° to 
10.) f’-) and a small, weak and thready pulse. Cough appears earlv, is 
usually dry. and on account of the pain, is partially suppressed. Tlie gait 
is stilt and they show considerable pain when moved. Tlicre is little or no 
npiictitc, but as a rule the thirst is intense. The visible mucous membranes 
are riMulenctl and congested, aiul tn cases where’ there is much exudation 
the memhnuK-, are cyanotic. Constipation is often noted, the fccc.s being 
(|uite dry anti hard. Hie urine, while the exudate is forming, is voided in 
small (jiiantities anti contains alhninin. Uiter as it is ahsorhed the urine 
is incrcasisl in aiiiount and of verj* light coU»r. 

Dyi^)nca is (juitc inarktsl In nearly all ea^^*^ of pleuritis. In tlie early 
stages when the pleura is ilry, the respirations are suixTfieial, rajiid and 
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painful, but after exudation takes place they are less painful but labored. 
When bilateral the animal usually assumes a sitting posture, but when 
only one side is affected, will lie on the affected side. These positions are 
assumed to assist in fixing the intercostal muscles to relieve the pain which 
accompanies the elevation and depression of the ribs. The abdominal type 
of respiration is used, the elbows being held outwardly and the abdominal 
muscles and the diaphragm brought into action. There is less expansion on 
the affected side on account of the pain; when both sides are affected the 
ribs are held in a fixed position. Palpation of affected parts produces acute 
pain. 

P^rczmfon.— Dulness which gradually rises as the fluid accumulates in 
the cavity. The upper line of dulness is horizontal and varies with the 
position of- the animal. Above the level of the accumulated fluid tympany 
will be noted. 


Auscultaiim.—ln the early stages when the inflamed membrane is dry, 
frictional sounds are characteristic and the vesicular murmur is increased, 
but as the exudate collects the sounds become less distinct or blowing in 
character, and finally only the bronchial tones will be audible. 

In the chronic form all the acute sjnnptoms are modified with slight, if 
any general disturbance, although the temperature may be variable, chang- 
ing daily from below to above normal (100® to 103® F.). 

Auscultation gives negative results. Pleuritic adhesions cannot he 
diagnosed during life. 

Diagnosis.— The diagnosis depends upon the painful respiration, pain on 
palpation, abdominal type of respiration, and the presence of fluid in the 
thoracic cavity. History of injury may also aid materially. 

Prognosis. — Usually favorable in mild, acute cases or when local; the 
generalized purulent forms rarely recover. 

Treatment. — Hygienic . — It is necessary that the animal be kept in a 
warm and well ventilated place but free from draughts of cold, moist air. 

Dietetic . — Concentrated food should be given tliree or four times daih, 


using warm milk, eggs or extract of beef. ^ ^ • i 

Medical. — Ixi the very early stages of pleuritis wlicn the frictional sounds 
are present, warm glycerin packs to the walls of the thorax are mdicatefl. n 
addition to this, counterirritants (oil of mustard and alcohol 1 to J(), tnu tun 
of cantharides, etc.) could be uscil to continue the samc process. \\ hen the 
cough is severe, narcotic agents (morphine sulfate 0.02.) dajb ) 
to allay the irritation. Quinine sulfate (0,2 three tunes daib ) may he ii^e.l 
to control the temperature and puke if they hecoine too hig i. au otir.u^ 
diuresis hv using fluidextract of digitalis (0.1 to O.L daiK ) or diuretm 
(0.2 to ()..5 three times dailv). If constipation he present catharsis ina> hr 
produced hv the u.se of calnincl (O-O:, to 0.r> .laily) nr mairnesnim Milfiit.- 
to 10.) t'o produce a hydragogne actio;.- ^\ hen fluid 
turn may lie induced by the use of potasMiim iodide (0- to U Ihm ti 
dailv) or pilocarpine (0.005 to J).l) e\<*ept m easts o tt • • a. . 

"lu'ii they must le ti=«l sp:irin);h . I'ni'iiiunuhi j:irk.-t I.. uuiuil.iin iiu i.. 
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Thoracentesis is performed by the use of a thoroughly sterilized trocar 
and cannula or aspirating needle. It is b^t done with 
a sittine or standing position. Remove the hair from and disinfect a small 
‘area o/the side of the thorax so that the instrument may be inserted (in a 
forward direction) at the anterior border of the sixth, seventh and eight 
ribs and as low in the cavity as possible. The cavity is reached as soon as 
resistance to the passage of the needle has ceased. The fluid flows out in a 
continuous stream at first, then synchronous with respiration. .Mter some 
of the fluid is out, the air may rush in during inspiration, and to prevent 
this the end of the tube may be immersed in water. If the flow ceases 
suddenly it is due to plugging with flakes of fibrin which can be forced 
away by reinsertion of the trocar. The amount of fluid removed depends 
upon tlie heart action. ’When it becomes weak and rapid, or when cough- 
ing suddenly develops, the operation should be discontinued. This can be 
done daily at a different site of puncture until all of the fluid is removed. 


HYDROTHORAX 

Definiaon.— A collection of serous fluid in the thoracic cavity without 
iiiflainmatioii of the pleura. 

Eaology.— This condition always occurs as a secondary process and is a 
s.niiptniii of many affections (insufficiency of the heart; nephritis; chronic 
diseases of the lungs). It usually accompanies ascites, hydropericardiiim 
and edema of the skin; also due to obstruction of vessels (vena azygos); 
follows a general anemia, hydremia, chronic infectious diseases, carcinoma 
and sarcoma. These latter diseases damage the endothelium of the vessels 
and allow the transudation of fluid from them. 

Pathology.— The transudate is light or reddish-yellow in color and con- 
tains a few flakes of fibrin. If the condition develops very rapidly, the 
transudate contains many red corpuscles. The specific gravity and albumen 
content are less than that of blood serum. The pleura may be thickened 
and pale. 

Symptoms.— llydrothorax develops rapidly and on both sides of the 
thoracic cavity. Dyspnea results from compression of the lungs. In severe 
cases this compression may be sufficient to cause edema of the lungs. The 
tcm|)cratiirc is nonnal. The shape of the chest is unchanged except when a 
very large quantity of fluid is present causing the lower part of the thorax 
to be depressed. 

.Auscultation reveals hard respiratory sounds due to increased respiration. 
I’crcussion over the lower part of the chest reveals dulness, the upper level 
Ilf whicli chamres with the position of the animal. Above this level tympany 



HEMOTHORAX 


47 


PNEUMOTHORAX 

Definition.— Afr in the pleural sac. 

Etiology. — Mechanical . — Perforating wounds from the exterior (injuries, 
exploratory puncture, etc.); perforation through the diaphragm by absces- 
ses of the liver, stomach or esophagus; perforation from the lung by absces- 
ses or rupture of air vessels in the normal lung. Gas-producing organisms 
{Bacillus aerogenes capsulatus) in the pleural exudates are occasional causes. 

Pathology.— Pneumothorax rarely occurs by itself, usually being asso- 
ciated with serofibrinous (hydropneuraothorax) or infectious pleuritis (pyo- 
pneumothorax), due to infection being carried in with the air. A serous or 
purulent fluid is found in the pleural sacs and the membranes are inflamed. 

Symptoms. — Dyspnea is usually quite pronounced, the mucous mem- 
brane cyanotic and the pulse rapid and feeble. The physical signs are very 
distinctive. The affected side shows marked enlargement and the heart- 
beat is displaced. 

On percussion the resonance is usually tjunpanitic, and depending upon 
the degree of tension there may be flat tjunpany, or a full hyperresonant 
tone like emphysema, while in others with extreme tension dulness will be 
noticed. There is usually dulness at the lower part due to the effused 
fluid, which can readily be made to change the level by changing the 
position of the animal. i • t 

On auscultation the normal lung sounds are suppressed ]n the airectcci 
side and exaggerated on the other side, which is very suggestive, riie 
rales have a peculiar metallic sound. 

Diagnosis. — The dyspnea, enlargement of the affected side, small amount 
of effusion in the cavitv and cyanotic membranes. 

Prognosis.-Depends upon the cause but is usually favorable.^ 

Treatment.— In pneumothorax with extreme tension immediate aspira- 
tion (see thoracentesis) should be performed. ^ Penetrating woimtls through 
the thoracic walls should be occluded (adhesive plasters, bam age, e c.) o 
prevent further entrance of air and infection into the ca\it}. / , 

amount of it will be readily absorbed and if infection has no aen carrm 
into the cavity recovery will be prompt. 
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DISEASES OF THE CIRCULATORY SYSTEM 


CHAPTER I 

DISEASES OF THE PERICARDIUM 

Examination. — An examination of the circulatory system in small ani- 
mals is of importance in determining diseases affecting primarily the heart 
and blood-vessels, and also for assisting in the diagnosis of a number of 
acute infectious and non-infectious diseases. ^ . i j 

A systematic examination from a clinical standpoint includes the follow- 
ing: (1) the pulse, and (2) the heart. _ 

1. The pidse is best examined in the dog by slightly pressing the femoral 
artery with the index finger, or the radial artery inside the forearm. In 
small dogs this is often difficult, and in such cases the hand should be 
placed against the thorax on the left side just behind the elbow, and at the 
lower third of the cavity, where the heart-beat is readily distinguished. 
In cats and rabbits this method is the most satisfactory. A p onen oseope 
is best used to detect the heart-beats. Clinically we must consider; (a) 
the frequency, (6) the rhythm or cadence, and (c) the quahty of ]3ulse. 

(a) The frequency of the pulse varies considerably in different of 

small animals; and also in individual animals of the S 

size, age, sex, breeding, temperature, time of day, etc., all have a decided 
inffuence upon it. The average frequency for small animals is as follows. 

Beats per minute 


Dogs 

Cats 

Babbits 


60 to 200 
100 to 180 
110 to 140 


An abnormal increase in the eLh“ment, 

Si i. “SrsEi 

A decrease in frequency, or slow pulse, occum hydrocephalus) 

poisonings, diseases of the brain (chronic and subacute hjdrocephalus;, 

tumors in the brain, ieterus gravis, “"“Pf ’ (.specially in cats, and 

(b) The rhythm of the pulse should be g A-_,,pn*]v"in annarently 
rabbits; in the dog an irregular pulse is ^ abnormal condi- 

healthy animals, that it should not jpie. An irregular or 

tion; m fact, an irregular in some of the small 

arrhythmic pulse is therefore a physiologic. • nronounced irregu- 

animals. However, in many pathologmal oondm^ns a p— 

lanty occurs as, during and in some chronic con- 

gastro-intestinal disturbances, se\cre ^e. _.j often after large doses 

stitutional diseases. An irregular pulse is obser^ed often alter k g 

of digitalis. 
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observed. The pulse is full and distended after exercise, during the early 
stages of a number of diseases; empty after severe hemorrhage, intense 
heart weakness and collapse. The pulse is hard and full in severe pain, 
peritonitis, and acute brain diseases. 

The venous pulse is often observed in old dogs and is usually indicative 
of some chronic heart affection, or general heart weakness. 

2. The 7/mrt.— This is best examined in small animals, by (a) palpation, 
{h) percussion, and (c) auscultation. 

(a) Palpation.— 'The heart-beat is readily felt in all small animals by 
placing the hand over the cardiac region (between the fourth and seventh 
ribs, lower third of thorax on either side). This method of determining the 
frequency of the heart-beat is practical, especially in very young or small 
animals, and, as noted, also gives us the frequency of the pulse. 

The force of the heart-beat depends largely upon the condition of the 
animal (emaciated or fat), and whether taken during exercise, excitement 
or at rest. 

The force of the heart-beat is increased in the following conditions: 
In In'pertrophy of the heart, acute myocarditis, endocarditis, and peri- 
carditis; some poi.sons, such as aconite and digitalis; after severe e.xertion 
or excitement; after considerable loss of blood; where the temperature is 
elevated. The heart-heat is weakened in the following: degeneration of 
the heart muscle; the later stages of acute infectious diseases; some poison- 
ings; compression of the heart in liydrothorax, hydropericardiiim, pneu- 
mopericardium; emphysema of the lungs, and in the effusion stage of 
plcuritis. In unilateral plcuritis the normal force of the beat may be more 
plainly noted on the liealthy tlian on the diseased side. 

little value in diagnosis in small animals. 
Ihe zone of c.'ir<liac dulncss is between the fourtli and seventh ribs. Tins 
zone IS normally alxrnt 2 to 2\ inches in diameter. 

1 lie '/one of cardiac dulness is incrcaseil in hypertrophy of the heart; 
h\t!ropcncardium; tumors and induration of the lungs (chronic interstitial 
piuMimonia). ^ 1 lie zone is decreased in emphysema of the lungs and pncii- 
mothorax. Pain is ob'^erved on percussion in acute pericarditis and 
myoearditis. 
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Both of these heart sounds are increased in hypertrophy of the heart, 
anemias, and thickening of the lung tissue around the heart. 

The second or diastolic sound is increased in distention of the arteries, 
often the result of a congestion of the pulmonary circulation combined 
with hypertrophy of the heart. 

A decrease in the volume of the heart sounds is observed in heart weak- 
ness, such as degeneration of the heart muscle, in hydropericardium, and 
in emphysema of the lung. In many of these cases the heart sounds are 
imperceptible. In small animals the various heart bruits (abnormal sounds) 
are often diflacult to recognize. 

It will require careful and persistent effort on the part of the student to 
familiarize himself with even the more common bruits which are the fol- 
lowing: (1) endocardial, and (2) pericardial. 

1. Endocardial Bruits are divided into: (a) organic endocardial bruits 
which are caused either by a narrowing (stenosis) of the valves of the heart, 
or changes in the valves which interfere with their proper closing (insuf- 
ficiency) . (5) Inorganic endocardial bruits occurring without any particular 
alteration at the orifices or valves of the heart, and are found in the different 
forms of anemia in animals. 

2. Pericardial Bruits . — These bruits consist of friction sounds due to 
the pericardium becoming rough and dry. These sounds can be dis- 
tinguished, as they do not occur synchronously with the heart sounds and 
are often independent of them. They are noted in pericardids where there 
is not sufficient fluid to keep the membranes separated. They rnust be 
distinguished from pleural friction sounds, and can be quite readily, as 
they occur entirely independent of the respiratory movements. ^ ^ 

From a clinical standpoint, in small animals, further differentiation of 
the various heart bruits cannot be made. 
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simple pleuritis; endocarditis, myocarditis, etc. It may also follow diseases 
of the mediastinal lymph glands, the ribs, sternum, and even in some cases 
the abdominal viscera. (6) In septic processes, such as suppurating wounds, 
puerperal septicemia, etc. (c) In specific febrile diseases, such as distemper 
in the dog and cat, pneumonia, etc. 

Necropsy.— On postmortem are recognized: (a) acute fibrinous peri- 
carditis, (6) pericarditis with effusion, and (c) clironic adhesive pericarditis. 

(а) Acut£ Fibrinous Pericarditis. — This may be local or general. In the 
.mild form dull, rough, lusterless masses of exudate cover the surface of the 
pericardium with a thin coating of fibrin which is readily peeled off. In 
the more severe form the exudate is more abundant, the masses of organ- 
ized fibrinous deposits giving the surface a rough, shaggy appearance. In 
this form there is usually found a small quantity of fluid in the meshes of 
the fibrin. The heart muscle is not affected, except in the more severe form 
where it will be found pale and turbid. 

(б) Pericarditis u'ith Effusion. — This effusion may be serofibrinous, 
hemorrhagic or purulent. It is most commonly serofibrinous. In this case 
the pericardial surfaces are covered with a thick fibrin and a collection of 
serous fluid fills the pericardial sac. The hemorrhagic form is usually 
found in acute cases which have terminated fatally following injuries, etc. 
The pericardial sac will contain a varying quantity of serous fluid mixed 
with blood. ^ When pus is present the pericardial surfaces will appear 
rough, occasionally eroded and of grayish color. Tins form occurs via 
metastasis or from internal trauma introducing infection into the peri- 
cardial sac. 

(c) Chronic Adhesive Pericarditis. -—Chronic adhesive pericarditis is 
founcl occasionally on postmortem. It is characterized by marked thicken- 
mg of the membranes, with adhesions between the membranes themselves, 
and tlie adjaceiit organs. 
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Diagnosis.— An accurate diagnosis in small animals presents some diffi- 
culties, and a thorough examination is always necessary. The frictional 
tones, are characteristic, but they are determinable only in the acute fibrin- 
ous pericarditis. 

Prognosis — In the milder cases of acute fibrinous pericarditis and sero- 
fibrinous pericarditis the prognosis while favorable, should always be 
guarded at least until the etiological factor can be established. Other 
forms are always to be considered unfavorable. 

Treatment.— The animal should be placed where there is 
absolute quiet. Prevent excitement, such as by the visits of the owner, or 
strangers. Have the room moderately warm and well ventilated. 

Dietetic . — Nutritious food (lean meat, raw or cooked; milk, etc.) should 
be given to maintain the general condition of the animal. 

Medical . — Heart tonics and stimulants are indicated to tone up the 
action of the heart, and to assist in the elimination of fluid from the body. 
Digitalis is of value for this purpose, given to dogs in doses of 0.1 to 0.2 of 
the fluidextract once or twice daily, depending upon the condition of the 
patient. 

Laxatives (magnesium sulfate 8 to 12 grams, or calomel 0.05 to 0.1) are 
indicated occasionally to regulate the bowels and also to assist in the elim- 
ination of fluids. 

Swrg'ica/.- When the exudate accumulates to the extent of greatly inter- 
fering with the heart action, indicated by dyspnea, small rapid pulse, 
cyanosis, etc., paracentesis of the pericardium should be performed at 
once. The operation is not very difficult and is as follows; a rather mng, 
small exploring trocar or aspirating needle is thoroughly sterilized. Shave 
the hair over the left cardiac region, wash thoroughly with soap and water, 
and follow with alcohol; then paint the surface with tincture of iodine. 
The needle should be inserted at the lowest point in the pericardial sac so 
as to be able to remove all the exudate and lessen the danger oi injury 
to the heart. Insert the needle slightly downward and forward, and not 

too deep. The fluid will flow out in a steady stream. Repeated operations 

on successive days are often necessary. The skin wound shou e pro 
tected by covering with flexible collodion. 


HYDROPERICARDIUM 

Dropsy of the Pericardium 

Definition.— A collection of serous fluid (transudate) in the pericardial 
sac not due to inflammation. . Uvrlmnsv 

Etiology.— This condition most often ‘ diseases^ o'f 

resulting from valvular defects (insufficiencies)-, m^oc. . ^ 
the coronary arteries, chronic nephritis, etc. It also occurs p 

Symptoms'^-The symptoms arc similar to pericarditis 
racept it runs a longer and more chronic course, llicre . . 
‘einperature, and frictional bruit is heard on (ivri- 

Treatment.— Same as for serofibrinous pericarditis, 

carditis). 
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HEMOPERICARDIUM 

Definition.— A collection of blood in the pericardial sac. 

Etiology.— This condition is found in aneurysm of the aorta, cardiac 
wall, or coronary arteries, and in rupture and wounds of the heart. Dogs 
and cats arc frequently affected from gunshot w^ounds, being run over, etc. 

Symptoms.— The principal symptoms are those of rapid heart weakness, 
paleness of tlie mucous membranes, rapid weakness and in most cases 
death in a ^XTy short time from compression of the heart. In slight hemor- 
rhages the animal may live for several hours or days with a progressive 
heart weakness, dyspnea and all the physical signs of effusion in the peri- 
cardial sac. 

Treatment.— Treatment in most cases is impossible, and in the slow 
progressive cases usually unsatisfactory. 

Other diseases of the pericardium, such as pneuinopericardiuin, are of no 
importance clinically. 



CHAPTER II 


DISEASES OF THE HEART 


VALVULAR INSUFFICIENCY AND STENOSIS 


Definition. — A pathological or anatomical defect in the valves and open- 
ings of the heart leading to an irregularity in the circulation of the blood 
These conditions are very common in small animals, especially the dog; 
where often quite extensive alterations in the valves are found on autopsj' 
which failed to produce any marked s3unptom during life. However, when 
severe forms of insufficiency or stenosis occur, thej’’ are characterized by a 
marked disturbance in the heart action, circulation of the blood and^ the 
general condition of the animal. It is often very difficult and sometimes 
impossible to differentiate clinically between the various valvular and 
ostial defects which are found on autopsies. 

Insufficiency , — In general, this condition occurs in two forms: (a) im- 
perfect closing of the valves which permits a portion of the blood 
contraction of the heart muscle to flow back into the chamber from which 
it came. This defect may exist in the atrioventricular valves or in the 
semilunar. Improper closing of the semilunar valv'e allows a portion of 
the blood which has been forced into the artery* to again return to the 
chamber during diastole; or imperfect closing of the mitral or tricuspia 
valves during systole allows a portion of the blood to flow back into the 
auricles again from whence it came. In the early stages of insumciency, 
owing to certain compensatory processes, no marked symptoms will be 
observed. However, as soon as the heart is not capable of performing ^ le 
innrpjico^ increased disturbance m the valves. 


increased labor from lack of nutrition, increased disturbance m 
or general weakness from anemia, cache.xia,^ etc., 
the general circulation will soon become evident, fhese are mam e 

bj' ascites, dronsical effusions, etc., in different parts ot t ID 03. 
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margins of the valves leading to their imperfect closure. If the chronic 
inflammations persist it leads to cicatricial contractions (stenoses), and 
often there are found in long-standing cases in old animals, deposits of 
calcareous matter on the valves and around the openings. 

(6) Dilatation of the heart or weakness of the heart muscle will some- 
times affect the openings, the dilatation preventing contact of the valve 
margins and a complete closure. 

(c) Certain poisons and toxins are causes which lead to alterations in 
the structiue and ultimately the action of the valves. 

(d) Atheromatous processes may produce the condition. However this 
is not common in small animals. 

(e) Occurs during the course of some diseases, such as anemia, per- 
nicious anemia, etc. 

Necropsy.— It has been found that the mitral and aortic valves are the 
ones must commonly affected in the dog. In the early stages the edges of 
the valves are slightly thickened and invaded with small nodules. Later 
are found, as the sclerotic changes increase, contractions of the fibrinous 
tissue, producing thickening and deformity of the segments of the valves, 
the edges of which become round, curled and cannot be closed perfectly. 
In some severe cases the valves become very much thickened, with numer- 
ous hard nodules (which may be calcareous), giving them a marked uneven 
surface. The chordse tendineae are often found thickened and contracted. 
The apices of the papillary muscles frequently show fibrated or calcareous 
change. 

Symptoms.— In small animals the general symptoms of valvular de- 
ficiency arc of greatest importance from a clinical standpoint, as it is very 
difiicult during the life of the animal to distinguish with any degree of 
accuracy the separate valvular insufficiencies. However, some of them 
present some sjTnptoms which are rather characteristic, and therefore, a 
brief description of the most common ones will be given. 

As general sjnnptoms, the following are the principal ones observed 
which are common to all valvular defects at some period in their course: 
increased heart action; rapid and irregular pulse; palpitation of the heart; 
\ enous pulse (observed in the jugular at its entrance to the thorax) ; 
<l\spnca; cyanosis of mucous membranes; hydrothorax; ascites; edema 
along abdomen, pectoral^ region, extremities; general emaciation, partial 
or complete loss of appetite with marked digestive disturbance. The con- 
(htion gradually becomes aggravated until there is a general nutritive 
disUirhance, weakness, and death from exhaustion. Careful auscultation 
"•11 valvular insufficiency. Palpation over the cardiac region 

will determine the irregular and rapid pulse, and often a distinct fremitus. 
I he temperature in the early stages is usually elevated (103° to 104° F.); 
i lifter hccoincs normal or even subnormal as the disease progresses. 

^ymiitoins of ins\ifficiency of the mitral valves: this is of frequent 
occurrence in the dog. It is often accompanied by dilatation or hyper- 
r ^ rapid and irregular; systolic bruit and increase 

** ”*‘^''tolic sound on auscultation; dyspnea; cyanosis; general wcak- 

nc.ss; UropMcal conditions (ascites, etc.). A careful c.\'aminatiou is ncccs- 
a dilTcrcntial diagnosis. 

1 lie direct effeet of aortic insufficiency is the regurgitation of blood from 
the artery into tlie ventricle, causing a distention of the cavity and a rcrliic- 
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tion of blood-pressure in the artery. The amount returning varies with 
the size of the opening. This regurgitation eventually leads to dilatation 
and finally hypertrophy. In this way the valve defect is compensated for, 
and as with each ventricular contraction a larger amount of blood is forced 
into the arterial system, the regurgitation of a certain amount for a time 
during diastole does not interfere with the nutrition or with the general 
circulation. 


The condition is characterized clinically by: a full pulse; strong heart- 
beat; dyspnea; dropsical conditions (ascites, etc.); cough from congestion 
and edema of the lungs; increased area of dulness in the cardiac region; 
diastolic bruit. 

Insufficiencies of other valves are impossible to recognize during life in 
these animals. 

Diagnosis. — The faulty heart action is not difficult to recognize, but to 
determine the location of the lesion is very difficult in small animals. In 
some cases, however, by carefully observing the symptoms and using the 


phonendoscdpe a differentiation is possible. 

Prognoms.— Complete recovery cannot be expeeted even in mild cases of 
insufficiency, therefore the prognosis is unfavorable. However, the con- 
dition may exist for a long time in individual cases without producing any 
serious symptoms provided adequate compensation exists. 

Treatment.— (a) During the stage of compensation no medical treatment 
is indicated. Keep the animal quiet as possible, avoid all undue excite- 
ment and exercise, and give nutritious food to maintain the general con- 
dition. - , 

(&) Stage of broken compensation, when the symptoms of weakness, 
edema, palpitation, etc., appear, heart tonics are indicated. ^ Digitalis 
fluidextract (0.05 to 0.15); tincture strophanthus (0.5 to 1.5 twice daily;; 
or caffein citrate (0.1 to 0.2 twice daily). By the use of these preparations 
an effort is made to reestablish a compensatory action, and should tins 
take place the symptoms of edema, ascites, palpitation, etc., will gmdually 
disappear. Should this treatment be unsuccessful, a symptomatic treat- 
ment may be tried, such as the use of diuretics and cathartics ‘ , 

effusions, and in severe palpitation, sedatives (morp me). ‘ . . 

severe weakness, where the pulse is very weak and ‘rregu a > j. 

stimulants (camphor, ether, etc.) must be given to afford 
In disturbances of the digestive tract mth loss of “PP® ■ ’ . 
nux vomica (0.2 to 0.8) or tincture of gentian (1. to ® ‘ , 

daily to tone the digestive tract. Other sj-mptoms that de^elop must 
treated according to their importance. 


myocarditis 

The following forms of myocarditis arc observed in small animals: (a) 
ficute myocarditis, and (^») chronic myocarditis. . 

Acute Myocarditis.— Definition.— An acute iti ■ ' t\;M ' 

inuscle (niyocwdium). From and' tlir 

of this condition are recognized, rt—. the ac i rlifTerentintion 

purulent myocarditis, pfom a clinical a»an. pomt^^^^ O^^ 
t^annot usually be made. Therefore, both vill 

Jnyocarditis. 
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Etiology.~(a) From severe exertion, such as hunting dogs on long runs, 
continuous stud service, hard pulling of draft dogs, etc. 

{b) Exposure to cold, or sudden chilling of the surface of the body, 
resulting in an unequal distribution of the blood, producing a congestion 
of the blood-vessels of the heart and occasionally resulting in an inflam- 
matory reaction. 

(c) Secondary to infectious diseases, such as distemper, pyemia, septi- 
cemia, tuberculosis. During the course of the infectious diseases toxins 
are h)nned and carried by the blood to the heart muscle leading to inflam- 
mation and fatty degeneration. The other organs in the body are often 
similarly affected during the course of infectious diseases. 

{(1) From poisons (arsenic, phosphorus, silver, mercury, etc.) being 
absorbed, carried through the circulation to the heart muscle, producing 
irritation, congestion, and some of them (phosphorus, arsenic) later fatty 
degeneration of the muscle. 

(c) Often results by spread of the inflammation from the endocardium 
and pericardium, especially in ulcerous endocarditis and suppurative peri- 
carditis, the infection reaching via blood the heart muscle. 

(J) Direct injuries to the heart which occur quite frequently in small 
animals from foreign bodies perforating the esoplmgus or chest wall; also 
by being run over, the heart muscle becoming contused. 

Necropsy.— Pathologically numerous conditions are found, the changes 
in the myocardium arc quite varied, and in acute myocarditis may be 
classed under two heads as follows: 

(«) Acuic Parcnchtjmdious Myocardith.—Thls as a primary condition, is 
not very coinnmn, atid is usually associated with acute inflammation in 
<ithcr organs. In this form there is found interstitial infiltration, inflamma- 
tion of the inusclc fillers, which arc colored reddish-gray, yellowish-white, 
or even white. Iho muscle fibers are indistinct and show a more or less 
lunnogeneous structure. 
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Diagnosis.— This is difficult as the symptoms are quite similar to endo- 
carditis, pericarditis, etc. A careful examination should always be made. 
When insufficiency of the heart action exists without frictional sounds or 
bruits, myocarditis may be suspected. 

Prognosis.— The prognosis is unfavorable, especially in secondary myo- 
carditis, due to infection, or during the course of infectious diseases. Even 
in primary acute myocarditis there are always degenerative changes in the 
heart muscle which are impossible to entirely overcome. If recovery 
occurs it is as a rule only partial (chronic myocarditis). 

Treatment.— The animal should be kept in a quiet place, 
avoiding all excitement or handling. 

Medical.— heart weakness should be treated by using heart stimu- 
lants and tonics, such as dilute alcohol (2. to 4.); duidextract digitalis 
(0.075 to 0.1); caffein citrate (0.5 to 1. subcutaneously every six to ten 
hours); ether (2. to 4. subcutaneously); oil camphor (1. to 4. subcutane- 
ously); or atropine sulfate (0.04 to 0.075 subcutaneously). The use of 
these preparations will depend largely upon the needs of the case. ^ 

In very acute cases there is no treatment that will produce satisfactory 
results. 

Chronic Myocarditis. — Definition. — A clironic inflammation of the myo- 
cardium. This condition occurs frequently in small animals but is rarely 
recognized during life. It is often confused with other heart affections. 
Etiology, — (a) Occurs commonly from mild, acute attacks, especially in 
those cases where the interstitial connective tissue is primarily involved. 

{h) During the course of chronic muscular or articular rheumatism in 
old dogs; also from chronic nephritis, tuberculosis, pericarditis, endo- 
carditis of dogs, and cats. ^ . 

(c) Chronic poisoning by chemicals, toxins, etc., often will produce the 
condition by interfering wfth the circulation through the coronary arteries. 

Necropsy. -Throughout the heart muscle appear circumscribed masses 
of fibrous tissue which are white in color and of firm to hard consistency . 
They occur most conspicuously near the-apex of the left \entric e. le 
fibrous areas may be quite dense, like a cicatrix, constituting t le 
“heart-scar.” Pigment and calcareous deposists may be present in icin. 
The affected heart wall becomes very thin in places and may bulge forming 
a so-called aneurysm. Fatty degeneration may be present. Ific Heart 
Hiay show hypertrophy with dilatation. 
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develops often also after abscesses, wounds on the skin, abscesses in the 
internal organs, septic metritis, sapremia, etc. The organisms or their 
products (toxins) are carried by the blood to the endocardium where they 
become lodged, especially along the edge of the valves. They propagate, 
produce irritation, and assisted by the mechanical action of the valves, an 
active inflammatory reaction, is soon established. The inflammation- 
spreads to the other parts of the endocardium and may cause a general 
endocarditis. The rapidity of the process depends upon the 'virulency of 
the infection or the amount of the toxins present. 

2. Spread of the inflammation from adjacent structures or organs may 
produce the condition, such as from a myocarditis, pericarditis, pleuritis, 
or a pneumonia. 

3. There are several predisposing conditions which should be considered: 
) chilling the surface of the body, such as exposure to cold, or cold baths, 
irelcssness in thoroughly drying the skin of animals after baths, etc., 
lake them more susceptible to infection by reducing resistauce. 

' {h) In old animals degenerative changes of the heart muscle, valves, 
cc., make them less resistant. 

(c) Young puppie.s, and kittens, from hereditary influences, often favor 
ac development of the condition. 

(d) During convalescence from long-continued diseases there is a pro- 
isj)osition to endocarditis. 

(r) Traumatic conditions over the region of the heart (kicks, blows, 
•acturc<l ribs, etc.), 

4. Mineral poisons (mercury, phosphorus, etc.) or some drugs aclmin- 
.■'•tcfc'd fn large doses, or for too long a period, produce direct irritation to 
tile endocardium, or predispose to the condition. 

In the etiology of endocarditis, infection must always be regarded as 
tlie principal factor. In addition many cases no doubt occur from infection 
with Dirofllaria immitis. 

Necropsy.— ^Incroscopically two forms of acute endocarditis are rccog- 
iu7e<!, rtr.: 
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though the lesions may be extensive no marked symptoms were noted dur- 
ing life. The aortic or bicuspid valves are most often affected. 

Symptoms. — The symptoms of acute endocarditis vary considerably; 
depending to a great extent upon the cause, and the nature and extent of 
the inflammatory process. 

The early symptoms are those of a greatly disturbed heart action, which 
is at first palpitating and irregular; later the beat is diffuse. The number 
of heart-beats sometimes exceeds that of the pulse (Frohner). The heart- 
beat is often so tumultuous, especially in dogs, that the entire body is 
shaken and can be observed some distance from the animal. 

The pulse is very rapid, intermittent, irregular, and in the later stages 
becomes imperceptible. The frequency in dogs will be 120 to 300 beats 
per minute, and in other animals even more rapid. The heart muscle is 
at first normal, but soon becomes abnormal, the sounds often blended to a 
single sound. Later, characteristic endocardial bruits are heard, a blowing, 
stenotic (systolic) noise occurring with the first heart sound, and at times a 
prolonged rustling and vibrating sound occurs at diastole. ^ ^ 

The temperature in the early stages is always high (103 to 105 F,), 
but in the dog it becomes normal or subnormal. Cats have a high tem- 
perature, which remains high for a longer period than in the dog. The 
respirations are accelerated, the dyspnea similar to that of pneumonia, a 
disease with which it is sometimes confused in making a diagnosis. 

In the later stages of the condition, circulatory disturbances are quite 
prominent. These are manifested by cyanosis, venous pulse, edema of 
the lungs, etc. In the septic form a hemorrhagic diathesis appears with 
hemorrhages from the membranes, bloody urine, etc. As general symp- 
toms, depression, weakness, etc., come on rapidly, the animal often shows 


complete prostration. , ^ , . xu 

Diagnosis.-Acute endocarditis is quite difficult to recognize as the 
s>Tnptoms are similar to other diseases of the heart. It may be confused 
with any acute febrile disease having a sudden onset (septicemia, mfiam- 
mation of the brain, pneumonia, etc.). A careful e.xamination of l.e l.cart 

is always necessary for a diagnosis. It is often \ cry di cu , anc m some 
cases quite impossible to distinguish between acute endocarditis and myo- 
carditis. with which it is very closely associated. Between the tno fwi s 
of endocarditis it is almost impossible to differentiate. In the iilccroi 
fonn the onset is more rapid than in the verrueoso. and sometimes the 

primary seat of infection can be located. • it • xi,, 

Progiosis.-The prognosis is unfavorable, especially m the tilcero ii 
form. Complete recovery is rare. The valves are usually left permaneiitli 
impaired, resulting in valvular insufficiency. In 

The course of tL disease varies. It is some lines " J ^ 

death in a few hours or days . hun die Xon^ 

may last for several days or weeks, eventually developing into the cliroiia 

form (endocarditis valvularis verrucosa). t t. 'v miw-f nl-n r 

Treatment.-Thc animals should l>e kept m an alw.h . qnut pl-.c 


uvoidinir all excitement or movement 

111 the early stages (in dogs cs^cially) cold 
over tlic region of the heart (ice-hag or ct* ( 
should be changed as often as necessary . 


•■s >hou!d l>e ai)plie<l 

CTimpre"-'). 
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Regulate the action of the heart by the use of digitalis, or if the heart is 
very weak, it should be stimulated by the use of alcohol, caffein citrate or 
ether subcutaneously. To reduce the temperature acetanilid (dog 0.2 to 
0.5; cat 0.05 to 0.1) should be given twice daily. 

In endocarditis from rheumatic conditions, salicylic acid or sodium 
salicylate (dog 0.2 to 0.5; eat 0.05 to 0.1) should be administered twice 
daily. 

\^^len general weakness is well marked, stimulants must be administered 
according to the needs of the patient. Camphor, ether, or atropine are 
best for this purpose. 

HYPERTROPHY AND DILATATION OF THE HEART 

Definition.— Hypertrophy is an enlargement of the heart due to a thick- 
ening of its musculature; dilatation is an increase in the*size of the heart 
from an enlargement of its cavities. From a clinical standpoint a distinc- 
tion between them cannot be made as they nearly always coexist. Hyper- 
trophy is an fictive enlargement of the heart, while dilatation is a passive 
one. 

Etiology,— Generally speaking the causes of hypertrophy of the heart 
are those conditions which interfere with the circulation of the blood and 
thus increase the blood-pressure. The following are the most common; 

(«) Increase physical exertion. This occurs in dogs used for hunting 
(fox hounds, greyhounds). 

(6) Adhesions between the pericardium and heart interfering with the 
heart action. 

(c) Obstruction to the free circulation through the arteries, such as 
ancup'sm of the aorta, stenosis of the aorta, tlu'ombi, atheromatous and 
arteriosclerotic processes, etc. 

(d) Defects in the valves of the heart (chronic endocarditis). 

(c) Diseases of the lungs, such as chronic interstitial pneumonia (com- 
mon in the dog), adhesions, exudations, abscesses, chronic bronchitis, 
blood-pressnre through the right heart. 
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heart is hypertrophied it assumes a round or oval form and is increased in 
size. The walls are usually tAVO or three times the normal thickness, the 
muscles firmer, tougher, darker red in color, and the interstitial connective 
tissue occasionally shows marked proliferation. Sometimes areas of fatty 
degeneration are noted on the surface. 

(6) In dilatation of the heart the cavities are found much larger than 
normal, and the walls thinner and weaker. In the active form of dilatation 
the Avails are stronger than in the passh^e where they are relaxed and dis- 
tended. Dilatation appears oftener in the right heart than in the left. 
The structure of the muscles may be normal. Usually, hoAvever, the organ 
is anemic, friable, the musculature yeIloA\dsh-broA\m in color, often A'ery 
thin, and due to a complete atrophy of the muscle, in some areas the wall is 
almost transparent. 

Symptoms. — In true hypertrophy of the heart, especially compensatory, 
the deA'elopment is often so gradual that it may exist for a long period 
without producing marked symptoms. In seA'ere cases, Avhen accompany- 
ing other diseases, it is characterized by a strong, full pulse, A'ery loud, 
clear heart sounds, and an increase in the area of cardiac dulness. Due 
to the coexistence of dilatation the symptoms AA’hich characterize hy’per- 
trophy are rarely noted in practice. The most prominent symptom ot 
hypertrophy' with dilatation is the extension of cardiac dulness, AA'hich in 
dogs may reach as far back as the last rib, or eA'en to the false ribs. 

Dyspnea, palpitation, disturbances in the circulation, dizziness, etc., 
are resulting symptoms. A prominent sign is the throbbing of the heart, 
Avhich often shakes the Avhole body and may be seen quite a distance from 
the animal. The heart sounds are usually irregular, the first sound loud, 
metallic and sometimes vibrating; the second sound very weak and often 
imperceptible. The slightest exertion will produce a very rapid heiirt 
action. The pulse is Aveak. A venous pulse is common in old dogs. I Iti- 
mately, due to insufficient heart action, general c.A-anosis, aseitcs, hydro- 
thorax, etc., develop. 
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Good, nutritious food should be allowed at all times. General stimulants 
are to be used when necessary. 

RUPTURE OF THE HEART 

Etiology.— (a) Traumatic influences (kicks, fractured ribs, being run over, 
falling, etc.). (6) Diseases of the muscular walls of the heart (abscesses, 
fatty degeneration and infiltration, endocarditis and myocarditis, athero- 
matous degenerations of the aortic walls at their origin, etc.), (c) Shock 
from operations, and other conditions and diseases. 

Symptoms.— In most cases the animal dies apoplectic. In cases where the 
rupture is very small, symptoms of internal hemorrhage are noticeable. 
Death in these cases, however, usually occurs in a few hours. 

Treatment.— No treatment can be given in this condition. 



PART III 

DISEASES OF THE DIGESTIVE TRACT 


CHAPTER I 

DISEASES OF THE MOUTH 

Examination. — The examination of the oral cavity requires ^od light 
(daylight) or in some cases artificial light (electric bulb with reflector) is 
necessary where a careful examination is to be made. In docile animals 
the mouth can be opened by pressing the lips against the teeth above and 
below causing the animal to open the jaws. For protracted examination 
it is necessary to hold the mouth open by the use of tapes placed just back- 
of the canines, one tape above and one below, which are graspe } an 
assistant; or a mouth speculum may be used. In vicious ammais an 
anesthetic should be employed (morphine, nembutal, for dogs, e ® 
cats). For examination of the posterior part of the cavity, the tonjue 
should be depressed with a tongue depressor, or pulled 'ue . 

the fingers or tongue retractor. In examining the mout , e S 

■“ .0^ » MS 

food; ulcerative or gangrenous stomatitis, gangrene o q'v.fn’dor is 

bronchitis; acute and ctoonic gastritis; canes of the 

often characteristic and readily distinguished. In so p 

odor of the drug is evident (carbolic acid, h.ydrocyanic “oic , 'inn.iitions- 

. (6) SecrdfoJ.-Secretion is diminished in 

in some poisonings (belladonna, atropine) e • fnreien bodies' 

parotitis; inflammatory conditions of the mouth, m] , jnicctions of 

poisons (calomel); eruption of teeth m puppip, nioiitli in 

Pilocarpin. An abnorJnal quantity of saliva is noted m the „,o„ . m 
dysph.4ia. The saliva which flows from the montl. is in clc.sr str.mUs 
in the form of foam from masticatory movements. in 



mllainmatory conditions in acute infectious di^a''C. j Occur' fnirn 

poratiire; oJeurs during the course of . r the l^id circula.ion 

chronic heart disc.ascs: interference with r^pir.ition 

A blue line is seen around the gums in lead i fur fnri'ign 

(d) Farrign Rm/iV.r.-A careful exammatiou ^bou > < nu|n , 

bodies which often hecome imhi'ddeil in t lussll'-' or 

the tongue or foreeil ill lietweeii the teitll. • 

pins are often fmind in the posterior part ,„:,rgin. of tie- 

(e) .Vro/)f(i.Tm.T. — Papillomata lire fr<<(in . , ,i Petenlion 

lips or on the mneons niemhranc in various I’:' ' .]^,„|| inner surf.us- of 

e.vsLs often occur under tlie tongue (submaxill.iri M-an.ii, ^ ^ 
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the lips and cheeks (buccal glands). Other tumors are occasionally found. 
In all cases where the mouth is held open, whether from complete or partial 
paralysis or foreign bodies, dumb rabies should be suspected and the 
examination made with care. 


STOMATITIS 

Several varieties of stomatitis are met with in practice as follows: (a) 
catarrhal; (6) ulcerative; (c) gangrenous; (d) phlegmonous; (c) parasitic. 

Catarrhal Stomatitis.— Definition.—An acute or chronic inflammatory 
condition of the mucous membrane of the mouth. 

Etiology.— il/ec/janfcaL— Injuries from foreign bodies or sharp material 
in the food (bones, etc.); from irritation due to tartar around the teeth; 
dentition; weed hairs penetrating the membrane (seen in hunting dogs 
after running in fields). 

C/icmfcaZ.— Irritating medicinal agents administered in concentrated 
form; poisonous (carbolic acid, arsenic, mercury, etc.); decomposed food 
which has been retained in the mouth; internal administration of calomel 
or lead compounds in too large doses or for too long a time. 

Thernvic.— Hot food or drink. 

Ivfeciioiis.— It occurs in the suckling young of bitches affected with 
infectious mammitis; accompanies infectious diseases (septicemia, dis- 
temper in dogs and cats); usually present during the course of gastritis, 
some of the toxins when absorbed into the circulation are secreted with the 
saliva and thus c^use irritation to the oral mucous membrane; produced 
by^ extension of inflammation from other parts (pharynx, larynx and 
salivary glands). 

Chronic constitutional diseases (rachitis, anemia and leukemia) are 
predisposing factors. 

Pathology.— There is at first a superficial redness and dryness of the 
mucous membrane followed by an increased secretion and swelling. This 
secretion collects around the teeth and on the tongue in the form of a dirty 
gray or browm coating. The lips often become fissured and ulcerated. 
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Medical— The use of antiseptic mouth washes is indicated (boric acid 
2 per cent, alum or tannic acid 1 per cent, vinegar and water 1 to 10); in 
the severe chronic form direct application of silver nitrate (1 to 2 per cent) 
may be found useful. Tincture of mj-rrh applied direct to the gums is very 
useful as a deodorant and antiseptic. 

Surgical — Remove foreign bodies and tartar from around the teeth, 
using a curette. 

Ulcerative Stomatitis . — Fetid Stomatitis. Siomacace. Sore Mouth. 

Definition,— An acute inflammation of the mucous membrane of the 
mouth resulting in the formation of ulcers, which appear most commonly 
on the margins of the gums. 

Etiology.-This disease is found in weak, anemic dogs and cats. It also 
frequently develops during the course of distemper, rachitis and other 
constitutional diseases. It is found commonly m old dogs and cats with 
diseases of the teeth (caries), especially when these animals are insufhciently 
nourished. The exact causes producing this necrosis of the tissues are not 
definitely known. The character of the disease process pointe to infection. 
In man a similar disease is contagious. The Bacillm septicus has been 
isolated from the diseased area in dogs, and the Bacillus necrosvi and 
Bacillus coli communis in cats, but have not been prove ° ® ® ^ 

cause. Lack of cleanliness in the mouth, diseased teeth and accumulations 
around them favor the occurrence of the disease. The internal administra- 
tion of mercury in large or long-continued doses, may produce a similar 

'^"pathology! -^The^ms at first are swollen and dark red in color, but soon 
become pale yellowish and necrotic. The epithelium is destroyed, d p 
ulcers form, Lppuration ensues and the teeth may become loose and 

^“'tptcms.-In the early stages it begins as 

gums bleed freely, are swollen and partly envelop e, ’ pvnosed 
margins ulcerate and recede the teeth b“ome more Ud more expo^ 
The ulcerative process rnay spread to the con ‘B“Ou P ’ fetid, 
much tissue. Salivation is profuse and the o or o usunllv slightlv 

Chewing and swallowing are difficult. Th^empem^ “IVee,? ami 
increased. In severe 'cases the ancrent l\Tnp 
symptoms of septicemia may be noted. 
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and silver nitrate (2 per cent) applied to the ulcers. In the mercurial 
stomatitis, a subvariety of the ulcerative, the treatment consists m the 
removal of the cause and the use of antiseptic mouth washes, sodium 
perborate— 2 per cent. 

Surfficai.— Examine the teeth carefully and remove all incrustation. 
Loose teeth should be extracted. 

Gangrenous Stomatitis . — Canker of the Mouth. 

Definition.— A disease of the mouth characterized by a rapidly progress- 
ing gangrene, starting on the gums or lips and producing extensive 

Etiology.— This disease is usually seen in young animals (puppies, kit- 
tens, etc.) which have been kept under very unsanitary conditions; or in 
older animals convalescent from infectious diseases. It is evidently an 
infectious disease, probably due to the Baeilhis necrophorus. The lack of 
resistance, especially in young animals, favors the development of the 
organisms. Accumulations of filth in the kennels and injuries to the 
tissues are predisposing causes. 

Pathology.— The gangrenous area has the appearance of a corroded 
surface under which the mucous membrane seems transformed into a dry, 
finely granular or firm mass. It is grayish-yellow in color and bordered by 
a zone of thickened tissue, slightly reddened and somewhat granulated. 
The necrotic tissue is very adherent and can be only partially peeled off. 
The condition may extend to the underlying tissues and even involve 
the bones. 

Symptoms.— Slight salivation and a disinclination to take food are the 
first symptoms noticed. An examination of the mouth at this time may 
show an area of inflammation or possibly an erosion. The latter rapidly 
increases in size and depth, forming a sharply circumscribed, or at times 
diffuse area of necrosis, which continuing to spread, may involve any of 
the adjacent tissues. It often perforates the cheeks forming a fistulous 
opening, or it may penetrate the hard palate and produce a greenish- 
yellow nasal discharge. IVitli the involvement of the nasal passages, the 
larynx or trachea, respiration is disturbed. When life is prolonged for a 
week or more, necrotic foci may he established in the lungs, giving rise to 
symptoms of bronchopneumonia. As the disease progresses, salivation 
becomes profuse, deglutition difficult and the swollen tongue often pre- 
ludes from the open moutli. A very offensive odor is exhaled. When the 
infection becomes general (septicemia), the temperature is elevated (104° to 
lOG F.) and the animal shows extreme weakness. Diarrhea is not uncom- 
mon and indicates an invasion of the gastro-intestinal tract. 

Diagnosis.— This is made by the rapid spread of the disease in the tissues 
of the mouth, fetid odor and the general symptoms. 

I^gnosis.— Ordinarily this disease shows no tendency to a spontaneous 
recovery and, it untreaterl, death usually results. If taken early, howei-cr, 
it usually responds to treatment. Under such favorable conditions the 
prognosis is good, recovery oecurring in twelve to fifteen days. 

Treataent.— Dietetic.— As the animal refuses food on account of the 
pain when swallowing it should lie forced to take some nourishment (warm 
milk can Iw given puppies and kittens; milk and soups to older animals). 

Surgical.— In those cases where the lesions are accessible, the treatment 
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consists in removing all the necrotic tissue with a curette. This exposes 
the causative agent, an anaerobe, to the air which inhibits its growth and 
development. 

Medical . — The skin around the head, eyes and mouth must be thor- 
oughly cleaned with antiseptic washes (boric acid 2 per cent, potassium 
permanganate 1 to 250). The direct application of carbolic acid (5 per 
cent), or Lugol’s solution to the exposed areas has proved quite beneficial. 
In obstinate cases silver nitrate (2 per cent) may be used. 

Prevention.— Prevention of this disease consists in a thorough disinfec- 
tion once daily for a few days, of the mouth and nose of those animals 
that have been exposed and are predisposed by the eruption of the first 
teeth or the shedding of the milk teeth; or through association with affected 
animals. All filth should be removed from the kennel and disinfectants 


freelv used. . „ 

Plegmonous Stomatitis.— Definition.— An acute phlegmonous inflamma- 
tion of the mucous membranes of the mouth, lips and tongue. y , , 

Etiology.-MecAantcaZ.-Foods containing irritating materials. In hunt- 
ing dogs sharp projections, such as thorns, spikes, nettles, hairs, etc., on 

grasses and weeds are causes. , 

CAemicaJ.- Carbolic acid, alkalies, ammonia, croton oil, etc., when con- 
centrated, produce an intense inflammation and swelling o t emern ranes. 

Inieciia^.-lt is produced secondarily during the course of diseased 
processes of neighboring organs (infectious pharyngitis) , a so secon ary o 

infectious diseases (distemper) in dogs and cats. j j 

Pathology.— The mucous membrane is reddened, edematous and covered 
with a thick tenacious mucus. The subcutaneous tissues are iitflttated 
with serum. Desquamation of the epithelium is often noticed from the 

intense irritation. , j 

Symptoms.— The disease begins with swelling, redness and a very painful 
condition of the mucous membrane. The local temperatme is accelerated. 
The lips and cheeks become swollen, tlie l«^'eriip hangs dora and strands 
of saliva hang from the corners of the mouth. Later the me - 

branes on the inner surface of the lips, cheeks and part of he 

mouth are bluish-red in color. The giras fc swollen and dark red, the 
tongue becomes much the 

the touch. The general symptoms depend largely upon the primar, 

“DllSos-is.-Is made by the acute inflammatory condition of the muco^ 
membranes with the swelling of the lips, cheeks ‘“"Sue. . Jhe anam 

nesis in some cases will materially ^sist m ma '^"5 ‘ depends on 

Prognosis.-Usuaily favorable; in the secondary cases it depends 

"'t?Jent.-‘^;feh-e.-All solid food should be withhdd for a few d.ays 

and small quantities of liquid foods gi\en (mi , t^vice d-iilv with 

Medical mouth should be tbcroughly eWnsed tiuce d...^ 
antiseptic and astringent solutions (alum I o _ , * 

potassium pennanganate 1 to 250). 

Mycotic Stomatitis.— rAru.?/!. Soar. Aphtha. 
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Defmition.— An inflammation of the mucous membrane of the mouth 
produced by the O’idium albicans. 

Etiology.— The O'idium albicans {Monilia Candida, Saccharomyces albi- 
cans) is the exciting cause of this disease which is found occasionally in 
healthy young animals. This fungus is widespread in Nature, occurring 
especially on decaying vegetable matter as a saprophyte. The mycelia 
are composed of cylindrical cells, 1 to 4 microns wide and 10 to 20 microns 
long. The filaments show branching and the outer ends are rounded off or 
club-shaped. The rounded ends often contain oval, highly refractive 
bodies, the gonidia or spores, which are also found free between the fila- 
ments. If the free spores come in contact with the oral mucosa, in which 
tliere are slight epitlielial defects, tiiey may develop and lead to the forma- 
tion of thrush spots and pseudomembranes. In some cases the filaments 
and spores may penetrate deeper into the tissues, or by metastasis involve 
the internal organs. Damp, warm rooms poorly ventilated and filthy, 
favor the growth of this fungus. 

Pathology,— The affection begins with diffuse redness of the mucosa 
and the formation of a glistening or shiny adhesive exudate of grayish 
appearance. Small white or yellowish dots next appear, which stand out 
prominently against the hyperemic background. These patches may be 
quite large and when removed the underlying mucosa is congested and 
eroded. The disease usually begins on the tongue or inner parts of the 
cheeks, from where it spreads to other parts of the mouth. In severe cases 
it may extend to the pharynx, esophagus, and intestines. The microscope 
reveals filaments, spores, epithelial cells and pus. 

Symptoms.— The general sjTnptoms are depression, emaciation and loss 
of strength. On direct examination of the mouth an acid odor will be 
detected and the characteristic lesions or spots will be seen on the mucosa. 
Ihcsc may be in the form of white or yellowish spots, or they may coalesce 
forming a superficial felt-like membrane which can be readily scraped off. 
Sirnilar membranes form in the esophagus interfering with the appetite 
and nutrition. This condition leads to cachexia and death, which is often 
precc<lcd by convulsions. 

Diagnosis.— 1 he disease is readily distinguished from other forms of 
stomatitis by the absence of acute inflammation. The diagnosis is made 
positive by the findings of the filaments or spores of the fungus in the 
deposits on the mcinbranc.s. The clinical appearance may be confused 
with the condition due to the aspcrgillus fungi. 

Prognosis. —AYhcn the disease is Inpnlivf^l Tn„nr,„c TTif.TT,Kr,ir,p 
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Symptoms.— They are noticed as small, isolated or confluent growths, 
usually pedunculated, of a whitish color and often rough (cauliflower-like) 
on their surface. They are found most commonly at the juncture of the 
mucous membrane and the skin, and on the inner surface of the lips, but 
may be generally distributed over the oral mucosa. They rarely interfere 
with mastication, but when present in large numbers or masses they may 
cause some salivation and from the decomposed food collecting around 
them a very disagreeable odor is emitted. 



Fig. 2. — Oral papillomas. 
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Symptoms.— The tumor is found growing at the edge of the gums in the 
form of a hard, reddish enlargement varying in size from a pea to a walnut. 
Its growth is slow, often requiring months to develop into sufficient size 
to be noticeable. The slow growth and firm consistency assist in dis- 
tinguishing it from any of the malignant growths. 

Treatment.— Complete extirpation and cauterization of the wound with 
silver nitrate or thermocautery are curative. 

Osteoma.— These tumors are found growing from the periosteum of the 
maxillse. They are composed of osseous material and frequently develop 
after injuries to the periosteum. 



S^ptoma. Osteomas appear as very hard enlargements firmly attached 
at tlieir base. As a rule the skin or mucous membrane is not adherent 
ov(j them. Tlieir hardness and slow growth readily distinguish them from 
malignant tumors. 

Tnsitment.-Expose tlii; enlnrKcincnt by an incision tlirouKh tlie soft 
tiMucs anil dissect down to the base, when it may be removed if not too 
iliirusc, by the use of bone forceps or a small bone chisel. Curette the 
surface imtil smooth and suture the ovcrlyiiiK tissues. After-treatment 
mi^- lie the same as an ordinary wanind, usiuR antiseptics to cleanse it daily. 

Be ention Cysts. — /fona/n.— 'Ihesc are enlarpemcnts appeariiiR in the 
buccal cavity from a stoppage of the ducts of glands which discharge their 
s^retions into the mouth. Cohesion of oiKuiings occurs from iiiflnninia- 
tioiis of tlie imieous membrane, swelling, etc., partially or completely elos- 
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ing the duct. At the same time the glands continue to secrete their fluids 
which distend the ducts forming the enlargements. Closure or obstruction 
of the submaxillary duct produces an extensive enlargement under the 
tongue. The distention may be of sufficient size to force the tongue between 
the teeth, resulting often in some laceration. The most common retention 
cysts, however, are from the ducts of the submaxillary or sublingual glands. 
When the obstruction is complete the secretions, as they collect, burrow 
downward along the neck producing an enlargement which appears sub- 
cutaneously in the submaxillary region, or may extend to the superior part 
of the neck, appearing as a soft fluctuating enlargement. There is an 
absence of inflammatory sjnnptoms and the skin is not adherent over it. 
Such a cyst develops slowly in contrast to a rapidly developing hematoma; 
the skin is adherent in the latter. The contents of the cysts can be obtained 
by the use of a large aspirating needle or trocar and examined. The fluid 
which flow's out very slow'ly is a thick, viscid, honey-like material which 
makes the diagnosis positive. 

Treatment.-Surffical.-Coroplete removal of the cyst is hardly possible 
by excision, as the glandular secretion continues, and when adhesion of 
the edges of the wound takes place, another cyst will develop. The most 
satisfactory treatment consists in aspirating all of the contents and the 
injection of Lugol’s solution or tincture of iodine to destroy the cyst wall 
and the secreting gland. The injection should be sufficient to distend the 
cyst so that some of it w’ill be forced to gravitate into the gland to destroy 
it. This should be done every second or third day. Care should be exer- 
cised in making the injections to avoid possible lodisrn. As soon as t e 
gland is destroyed, the secretions will stop, the gland will atrophy and the 
enlargement disappear. This usually takes place in three to four weeks. 


MALIGNANT NEOPLASMS OF THE MOUTH 
Epitheliomata.— These tumors appear most commonly on the margin of 
the lips, involving the mucous membrane, subcutaneous tissue, muscles 
and skin. They occur most often in old animals. „ n , , 1 ,. 

Symptoms.-In the beginning they are observed as small flat K™ '‘*'5, 
which later have a tendency to show ulceration on the sm-face \ ® 

has a roughened, granulating appe.arance often covered with .a thin dried 
mass. It gradually develops in size until it invades the entire I p an 
occasionally the maxillai. Secondary enlargement o „ ' 

submaxillarv lymph glands is of common occurrence. Lp thdioinam arc 
diagnosed cl'inicallv by their rapid, progressive growth, ^ " fijVe 

surface and invasion of the entire lip. In c.ases where a ^ 

nosis cannot be made clinically a small portion can he rcnioied for micro- 
scopic examination. 
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Sarcomata.— This tumor most commonly affects the maxillfe, usually 
the superior maxilla, as it originates either in the periosteum, the medulla, 
or the endosteum of the bone. They are frequently quite large and often 
invade the nasal passages, the orbits and the sinuses. Metastatic processes 
are common in the adjacent lymph glands and occasionally a generalized 
sarcomatosis is produced. 

Symptoms.— The growth first appears as a rather firm, oval, reddish 
colored enlargement in close proximity to the maxilla. Later the surface 
becomes irregular, lobulated and covered with thickened mucous mem- 
brane. The tumor usually has a broad base rather firmly attached, but 
may in some cases be pedunculated. The growth is quite rapid, beginning 
as one enlargement around which eventually numerous secondary ones 
develop; later by confluence the base becomes broad. The teeth are often 
hidden by the growth or in some cases elevated from their position. 

Treatment.— The removal of the entire growth should be done as early as 
possible. Under general anesthesia, dissect out the tumor, using bone 
forceps, chisel or curette, being careful to get out all the affected tissue. 
When the alveoli are affected, e.xtract the teeth and curette and cauterize 
the cavities to destroy, ns tar as possible, all the sarcomatous cells. When 
the Ij-mph glands and the sinuses arc involved treatment is practically 
impossible. Roentgen-ray may be tried as remedial treatment in many of 
these cases. 

FOREIGN BODIES IN THE MOUTH 

Foreign bodies in the mouth consist principally of such objects as are 
taken in the mouth with food or during play. Fragments of bone are most 
common. These either penetrate the soft tissues or are firmly lodged in 
between the tcctli, or, if larger, may be between the rows of teeth. Splinters 
of wood and pieces of wire arc usually found imbedded in the mucous 
membrane. Needles, pins and fish bones are also common, especially in 
cats. Hunting dogs when running through the fields often have pieces of 
twigs or weeds forced in the mucous membrane of the mouth. Porcupine 
(lUills arc common in localities where these animals abound. 

Symptoms.— When the foreign body causes much inconvenience, the 
aiiimal makes persistent attempts to remove it by pawing at the mouth 
with the feet ami shaking the head. Masticatory movements may be 
continuous or the mouth may be held open, with some salivation. Smaller 
objects ns needles, pins, etc., may not produce prominent synnptoms at 
first and the former may only be noticed by the presence of a thread 
attaibisl. Food and drink arc either entirely refused or feeble attempts 
made at eating. 1 horough insjiection of the mouth reveals tiie foreign body 
or the wound in the membrane where it entered. 
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DISEASES OF THE TEETH 

Examination. — Examination of the teeth can be done by elevating the 
lips, which readily exposes them, or hy the use of tapes or a mouth specu- 
lum to hold the mouth open (see Examination of the Mouth). Careful 
inspection should be made for malformations, fractures, incrustations of 
tartar and disease conditions. 


MALFORMATIONS OF THE TEETH 

These are not common -in small animals, only occasionally being seen 
as distortions of the skull bones so affecting the jaws that the teeth do not 
meet in proper relationship. This may result in exces^yely long teeth A 
few instances of defective dentition are recorded. They are important 
only when they interfere with mastication and subsequent nutrition. 
Breeding has been carried to such an extent with some ® C ^ 
bulldog, collie, etc.) as to amount almost to a malformation of the maxill^K 
with unusual relationship of the teeth m some 

incisor teeth often are abnormally long, interfering wit pre en . 

Treatment.-Siirffica/.-Surgical intervention is possible onb 
cases to improve the appearance or condition. Prescri e a , , , , 

when the animal is unable to masticate solid 

given in small pieces). Long teeth may be removed or the points clipped 
off, care being^taken not to expose pulp cavity, or to unduly injure the 
enamel. 

fractures of the teeth 

Fractures of the teeth with exposure of the pulp 
especially in dogs, and are usually due to fighting falls on " f ; 

kicks (hLes, etc.), being hit with hard objects; often occ r ' P'^ ' 

attempting to catch a ball or stone when thrown; also due to luting iron 

bars in their attempts to escape from cages. -emir the tooth 

Treatment.-Under certain conditions it is possible to repair the tooth. 

If this is impossible e.xtraction is rccommemIcU. 
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Treatment.— Remove all deposits from the teeth with a curette or scaling 
instrument, being careful not to injure the gums. Extract all loose teeth. 
Tincture of myrrh applied to the gums is useful as an antiseptic, astringent 
and deodorant. Sodium perborate in 2 per cent solution may also be used 
to good advantage. As this condition usually persists, these cases should 
have attention every few weeks. The feeding of hard foods or gnawing 
on large bones at least tends to inhibit the deposit of tartar. 

ALVEOLAR PERIOSTITIS 
Pericementitis— Periodontitis 

Definition.— This is an inflammation of the alveolar periosteum. 
Etiology.— It begins in most cases from the irritation produced by a 
collection of tartar around the teeth. As the incrustation gradually in- 
creases, it causes separation of the gums from the teeth and this leads to 
suppuration of the peridental membrane at the neck of the tooth, and, as 
the process continues, the entire membrane becomes involved. 

Pathology,— The affected tooth is loosened, slightly raised from its 
alveolus, and, from disturbance to the vessels and nerves leading to loss of 
nutrition, it becomes discolored (dark or yellowish). Injury to a tooth with 
exposure of the peridental membrane may also lead to a similar condition 
but in this case only one or a few teeth are affected while in the former 
several, or in severe cases the entire set is lost. 

Symptoms.— The animal either refuses food or takes only a small amount 
and this very carefully. Saliva flows freely and the moutli emits a foul 
odor. The gums are dark red (livid), swollen and bleed easily. Ulcerative 
stomatitis often accompanies this condition. 

Treatment.— Extract all loose teeth and remove incrustations from the 
others. Disinfect the mouth daily with antiseptic solutions (potassium 
permanganate 1 to 250), or by direct application of tincture of myrrh to 
the gums. Extraction may be accomplished by the use of dental forceps, a 
mouth speculum being necessary to open the mouth when molars are to be 
cxtracte{l but not necessary for the incisors. Grasp the tooth as far up 
the root as possible and for single fangc<l teeth, loosen with half tmn twist 
each w»ay, and molars with a pressure alternately inward and outward, 
care being taken to avoid breaking the roots. General anesthesia should 
be used. Pentothal sodium administered intravenously in doses of to 
I grain per 1 pound weight gives very satisfactory results. 
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infected. As long as the opening through the enamel is free the pus will be 
discharged without further complication but if it becomes closed with 
food particles, etc., an abscess develops at the root and the pus burrows 
out into the adjacent parts, usually into the sinuses or may break down 
the sinus w'all, resulting in a maxillary fistula. The disintegration of the 
dental tissue is brought about by chemical action from the lactic acid 
fermentation in the mouth. 



Fig. 4. — Bilateral dental fistula. 


Symptoms.-This condition will be noticed only by careful inspection 

until the disintegrating process reaches the pulp c^i y J E careful 

to sharp pain, depression of the head toward the affected side and careful 
masticatiL. Hvhen a fistula results the pain is not pronounced. 
of the sinuses often causes a distortion of the affected sido^ Sus,^c al 
fistula: opening in the maxillary region as having their origin in a carious 
tooth. Bilateral dental fistula is rather common. 

Treatment.— Extract the diseased tootln If a u ‘i.ric'ftion th'rouch 

readily irrigated when the tooth is removed TJiorough irrigation t gt^ 
the entire tract should be done daily, unless the rac , P* 

Way as to avoid all food gaining entrance. 
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times daily, there is severe swelling, astringent solutions are also 

indicated (alum 1 per cent). 

Surgical . — In very severe cases or where abscesses develop, make deep 
incisions in the substance of the tongue followed by the use of antiseptic 
solutions. 

GANGRENE OF THE TONGUE 
Gangrenous Glossitis 

Definition. — Tliis is a gangrenous condition of the tongue which may 
involve the entire free end or appear as small rapidly spreading ulcers. 

Etiology. — Mechanical . — Obstruction to the circulation from foreign 
bodies is not uncommon. Rubber bands are occasionally slipped over the 
tongue by children; rings of cartilage from the trachea or aorta from 
vers upon which the dog has been feeding, hav^e been found around the 

tongue. 1 7> '77 

Infectious . — Gangrene of the tongue may be caused by^ the Baci us 
necrophorus and often is associated with gangrenous stomatitis. 

Chemical— The action of concentrated drugs may be so severe as to 


cause gangrene. ^ . ... i.' u + 

Pathology. -When the tongue is encircled by foreign bodies which shut 
off the blood supply that part of the tongue anterior to the foreign body 
becomes swollen and in a few hours very dark and gangrenous an ^i 
slough off in three or four days. In cases of infection, the process begins 
as a small ulcer which rapidly extends and may involve the en • 

Chemicals usually cause only small areas of gangrene ivhich o no 

*™mpfoms.-The animals refuse food and drink, and saliva 
If the tongue is much swollen it may protrude from the ^outh. The incon- 
venience causes the animal to appear depressed General d'sturbance is 
not noticed in the early stages but later, from the 

grenous toxins, an elevation of temperature and sj-mptoms of sapremia 

Diagnosis. -The presence of the foreign body around J™Bue partly 
obscured by the swelling, or in infection the rapidly sprea g 'f 
Prognosis -This depends on the degree of [“"If," 

body, and the length of time it has been on the tongue. P 

tion of the blood supply for a few hours (4 to C w. 1 fen result m loss 
the tongue. The infectious form is favorable if . infection 

Treatment.— Remove the cause if a foreign bodj . thorouglilv 

or chemicals, remove the necrotic matcrid wit a ‘ After 

cleanse with antiseptic solutions (see Gangrenous , ‘ si„nild he 
removing the foreign body from around the tongue . neeur 

allowed for the establishment of the circulation and 'f „™e 

in that time, the affected pan should he "nl 

Under general anesthesia. Fix the jaA\s ope • tiiroucii the 

draw tL tongue forward, using blunt forcep^or « 

healthy tissue to hold it. A pair of i'**' ' ‘ ijn {-mitn.l tin- 

remove the diseased part. A snmll ecr. .. fnn-cDs or hv ligation, 

excessive liemorrhage by twisting the I .ijd'eultv iii drinking. 

An animal with part of the tongue to allow tin- 

and water should he supplied in “ '*^7 .-■ci-.l -it tin- In-ight of tin- In-ad. 
mouth to be submerged or from a faucet placi-<l -it tin inig 
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DISEASES OF THE SALIVARY GLANDS 

Examination.— 1. The glands can be examined by palpation for: (a) 
enlargements (cysts, abscesses, tumors, etc.); (b) inflammations; (c) 
wounds; (d) fistulas. 

2. The character and the amount of the secretions. The normal secre- 
tion is a mixture of secretions from the parotid, submaxillary, sublingual 
and the mucous glands of the mouth. It is a thin, slightly viscid, opalescent 
fluid, having a feeble alk.alin reaction and a specific gravity of 1005 to 1008. 

An increase in the salivary secretion is noticed in the following condi- 
tions: the different forms of stomatitis; dentition; chorea by reason of the 
increased masticatory movements; gastric ulcers; nausea; helminthiasis; 
severe pain; direct nerve stimulation either central or peripheral; uremia; 
mercurial poisoning; drugs, such as pilocarpin,- which produce direct 
stimulation to the secretory nerve. 

The secretion of saliva is diminished in the following conditions; during 
the course of fevers (pneumonia, septic fever, etc.) ; after the use of atropine 
or belladonna; fright and excitement; severe diarrheas; cirrhosis of the liver 
when ascites is developing; atrophy of the salivary glands. 

PAROTITIS 

Mnmps 

Definition.— An acute or chronic inflammation of the parotid gland. 

Etiology.— ilirc/inatcai.— Direct injuries to the gland by being run over 
by vehicles; struck with stones; kicks, etc.; pulling back when tied and the 
collar injuring the gland or by being c.aught in a door. 

C/in»!cn(.— The internal administration of potassium iodide in too large 
do.ses or the absorption of iodine from local applications will often produce 
it. ^ Ix;ad when given in large do.scs will sometimes c.ausc acute parotitis 
which may result in a chronic induration of the gland. Inflammations of 
the mucous membrane of the mouth from chemicals will reflexly and by 
absorption produce an inflammation of the glands. Obstruction of the 
ducts from chemical action or from other causes of stomatitis often leads 
to a chronic parotitis. From the retention of the secretions, the glands 
become enlarged and hard and may resemble tumor formation. 
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Pathology. — The acute parotitis in the early stages begins with a sv.’ei!mg, 
congestion and serous infiltration of the interlobular connective tissue. 
Later small abscesses develop which become confluent, forming one large 
abscess. In chronic parotitis there is a thickening of the connective tissue 
and atrophy of the glandular substance which produce a hard, fibrous 
condition (indurative parotitis). _ _ , ■ 

Symptoms.— The acute infectious parotitis begins with a swelling 'n one 
or both glands, with a collateral edema in the surrounding tissues, the 
swelling usually develops rapidly, is very painful to the touch and changes 
the appearance of the head and neck. The head is held away from the 
affected side or if bilateral is extended. The temperature is ® 
(103° to 105° F.), the animal shows depression, partial or complete oss ot 
appetite, and mastication is slow and careful. The saliva is usua ly in- 
creased in quantity and runs from the corners of the mouth in s ran *• 
a few days abscesses develop, producing a fluctuating en argemen w 
discharges reddish colored pus when opened. In paro i is pro u - 
injuries, lesions are often found on the skin. In most c^es ^ A‘ 
is affected and general disturbance will not be noted. 
pharyngitis and stomatitis, the symptoms are inodifie_ y extensive 
the mucous membrane and connective tissues. There 0 Chronic 

edema of the lips, tongue and of the tissue around ‘he gland- ^^omc 
parotitis is characterized by a firm enlargement o e g , , J j 

toms being absent. The parotid duct may be distended from a closure 

the buccal opening. , . , p„iarffement of the 

Diagnosis.-Acute parotitis may be eonfuse . j, position. 

PKi,^,iE.-U,ual1y favorable, ("ohronlfc^iadlaatlvc 

result from the opening of some of the ducts. 

parotitis, the prognosis is less favorable. enlarged endeavor 

Treatment.-In the early stages whe^he gkmds ^ 

to hasten resolution, or abscess formation. > results. Infra-red 

ating liniment (soap or white) may be means of 

lamp may also be used for the s*™® clioukl he opened early 

employing heat. When abscess^ develop, is'inade, it slionid he only 
so as to secure good drainage. When the me iti.sfrnmeiit 

through the slln, and the tissues then " ‘^.^Zely necessary, 

in order not to injure the gland nnj m . /i,(,rie acid per cent. 
Irrigate the cavity daily with antiseptic jlntionsj -i„p„.r,. .,f 

etc.). In cases \vherc the discharge is pc i ' i „ivcs good results (see 
iodine or Lugol’s solution injected mto the gland g.^t.^ ^ 

Salivarv Fistnlah 
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DISEASES OF THE SALIVARY GLANDS 


SUBMAXILLARy AND SUBLINGUAL GLANDS 

These glands owing to their position are not as often injured as the 
parotid, therefore, inflammation due to traumatism is rare. Occasionally 
infection develops in the glands by gaining entrance through the ducts and 
producing an acute inflammation. 

Symptoms.— Enlargement of the glands, profuse salivation with the 
head held extended. Abscesses often form in the glands which open and 
discharge a reddish colored pus. The opening may be through the skin or 
into the mouth. 

Treatment.— See Parotitis. 

SALIVARY FISTULA 

Definition.— A fistula which discharges secretions from the salivary glands. 

Etiology.— il/cc/iHnfrai.-Inj'uries (cuts, bites, etc.) in which the parotid 
duct or any of the smaller duets .are opened so as to permit the escape of 
saliva may follow operations for the removal of a calculus from the parotid 
duct. 
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only to reopen in another place. Such openings have been found in the 
lumbar region. 

Symptoms. — A small opening will be noted partially covered with matted 
hair and from which is discharged a thin serous fluid (saliva) and occa- 
sionally a small amount of pus. Wflien probed, it will be found to be only 
subcutaneous unless in the region of the gland when it will be deeper and 
lead to the gland or duct. A history of these fistulse appearing from time 
to time may extend over several months. In flstula of the duct, the saliva 
flows freely and increases where food is offered or taken. 

Diagnosis. — The chronicity and the character of the discharge are usually 
sufficient to make a diagnosis. 


Prognosis.—Unfavorable. ’ i r n 

Treatment.— men the fistula is distant from the gland, probe caretuily 
until the origin is reached. Open the skin at this point and apply treatoent 
direct to the opening in the duct or gland. Tincture of iodine applied direct 
to the opening leads to swelling which occludes the opening. 

In obstinate cases the thermocautery should be used. en paro i 
duet is open, suturing may be attempted. ^ 'When all treatment fails com- 
plete destruction of the gland by repeated injections of iodine directly into 
the gland or extirpation should be practised. 



CHAPTER V 

DISEASES OF THE TONSILS 


Examination.— The tonsils can be readily examined in docile animals by 
opening the mouth (see Examination of the Mouth) and pulling the tongue 
well fonvard. In vicious animals, partial or complete anesthesia is advis- 
able. The tonsils should be examined for acute or chronic inflammations, 
deposits of mucus on their surface, abscess formation, tumors and foreign 
bodies. The adjacent Ijinphatic tissues are frequently involved producing 
a diffuse enlargement of all the surrounding parts. 

TONSILLITIS AND LYMPHADENITIS 

Definition.— An acute or chronic inflammation of the tonsils and the 
adjacent lymphatic tissues. 

Etiology.— Tonsillitis is of very frequent occurrence. Some breeds 
(Boston terrier) seem to be particularly susceptible. 

Kxjmiirc to wet and cold and bad hygienic surroundings .appear to have 
a direct influence in producing the disease. 

CVicmicn/.— Carbolic acid, arsenic, etc., may produce it by direct irri- 
tation. 

.Vrc/Kmicri/.— Foreign bodies (sharp pieces of bone, needles and pins, 
etc.) often penetrate the glands and Ijinph tissue resulting in acute inflam- 
mation. Inflammation of contiguous parts will often produce the condition 
by spread of the inflammatory proce.ss (stomatitis, pharyngitis, etc.). 

/n/rctioiM.— The tonsils and lymphatic tissues undoubtedly harbor 
many microorpinisms, the most common of which arc the streptococci and 
the staphylococci. These organisms by their rapid development in the 
tonsils pnxhice an acute inflammation, and from there, they or their 
proshict.s ma.v enter the general circulation and produce symptoms of a 
general infection, or toxemia. Further, this condition may appear during 
the course of some disea.ses, as distemper, rabies, endocarditis, etc. 

Pathology.— The tonsils and the lymphatic tissues become swollen, 
reddened, and later coverni with a thick, tenacious mucus. I'c.sicles are 
frtxpiently fornuxl, and in .some instances even inembrannns exudation, 
forming a psendomembranc. The lacimie of the tonsils become filled with 
a ehee,sy mas.s of exudation, often l>ccoming confluent, fonning small 
aleeev'<.s. The content.s of the lacuna' arc com|X)seil of ei)ithelia! dfbris 
and mieroixKvi. In the chronic form, the -tonsils beexHue hyiMTtrophiixl 
due to a imdtiplication of the glands inainly involving the l.nnphoid; or in 
some instances the fibrous stniina is inereas»xl and the tonsils Ixxome bard 
aial swtillen. 
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enlarged, forming abscesses. However, in the majority of cases the inflam- 
mation subsides within a week, the temperature becomes normal, and the 
local condition rapidly disappears. In the chronic form the symptoms are 
milder and are usually overlooked. 

Prognosis. — In most cases favorable; depends somewhat upon the cause. 
The course is rarely longer than one week or ten days for the acute form, 
while the chronic form may continne for several weeks. 

Treatment. -Locally the tonsils and the lymph tissues may be cleansed 
with a 5 per cent sodium bicarbonate solution. Astringent and styptic 
preparations (iron, alum, zinc and silver nitrate) may be found useful. 
Borax in glvcerin (2 per cent) or thymol in glycerin (3 per cent) can be used 
as a deodorant when the mouth becomes offensive. Su fa drugs may be 
used to good advantage. Abscesses should be incised freely to allow 
drainage and antiseptic solutions used. In chronic hyper rop y o e 
glands and lymph tissues, it often becomes necessary to remove them 
surgically. This can readily be done under anesthesia with the aid ot a 
mouth speculum to fix the jaws open, when with a wire snare ® S an 
can quickly be removed. After-treatment with antiseptic solutions (boric 
acid 2 per cent) may be continued for a few days. 



CHAPTER VI 


DISEASES OF THE PHARYNX 

Examination.— The pharynx is easily exposed 'iff view by opening the 
mouth and pulling the tongue forward. For a more careful examination 
the mouth speculum may be used to immobilize the jaws, while in vicious 
animals it is always best to use an anesthetic. 

PHARYNGITIS 

Pharyngitis is divided into (a) acute, and (fc) chronic. 

Acute Pharyngitis.— Definition.— An acute inflammation of the pharynx. 
Etiology.— ii^cc/jorncaZ.— Sharp foreign bodies (needles, pins, sharp pieces 
of bone, etc.) may penetrate the mucous membrane and produce an acute 
local inflammation. 

CftcmicaZ.— Inhalation of gases (smoke, ammonia, etc.) will produce 
inflammation in the pharynx as well as in the larynx. Drugs administered 
in concentrated form. 

Thermic. —Very hot liquids or foodstuffs when swallowed frequently 
produce in dogs a severe pharyngitis. Exposure to cold when the body 
is heated will produce a congestion in the pharyngeal mucous membrane 
and this may result in an acute pharyngitis. 

hifeciious.—Vlc.ny of the above causes predispose to infection, the most 
common of which are produced by the streptococcus and the Bacillus 
necTophoms. A severe form of infectious pharyngitis is occasionally seen 
in wcck-old puppies and kittens, in some cases amounting almost to an 
enzootic, affecting the entire litter. Pharyngitis is secondary to infectious 
diseases as. rabies, distemper, and infectious nasal catarrh. It is often 
produced by an extension of inflammation from the adjacent organs and 
tissues (nasal catarrh, bronchitis, stomatitis, etc.). 

Pathology.— (a) Acute pharyngitis is characterized by redness and swel- 
ling of the mucous membrane which has a glazed appearance due to- the 
collection of mucus on the surface. Later there is an abundant discharge 
of a thick mucus or a mucopurulent exudate. Occasionally it may be 
tinged with blood. In severe cases small erosions appear on the posterior 
part of the pharynx. The Ijinph follicles are enlarged and appear as small, 
round elevated, reddish nodules projecting through the membrane. 

(h) The discharge contains bacteria, leukocytes, blood cells and desqua- 
mated and degenerated epithelium. 

Symptoms.— One of the first sjnnptoms is: difficulty in swallowing food. 
Frequent attempts at swallowing with the head extended are often noticed 
in the early stages. Later, in tlie more severe cases, abundant salivation 
results from increased secretion and inability to swallow, while retching 
and sometimes vomiting will be seen in some cases from the irritation. 
The head is usually held extended and palpation of the pharynx produces 
pain. The submaxillary and retropharyngeal l%inph glands often become 
enlargcxl and may produce abscesses. Occasionally in severe cases the 
salivary glands become involved. On examination of tlic pharynx the 
ISO) 
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mucous membrane will be found reddened, congested, and covered with 
mucus or mucopurulent exudate, depending upon the stage of the develop- 
ment of the disease, and in severe ct^es swelling and congestion of the 
adjacent tissues. Cough is absent and only occurs when the inflammatop 
process extends to the larynx. In all cases where infection dewlops, the 
temperature is elevated (103° to 105° F.). In mild cases when the genera 
symptoms are absent, the appetite remains good although the animal takes 
food slowly and with care. In severe cases there is a complete loss ot 

appetite. , ^ 

Diagnosis.— The s\Tnptoms of acute pharyngitis are vep; chpacteristic. 
the extended head, difficult swallowing and salivation; while direct exam- 
ination and the temperature readily distinguish it from foreign o les, 
tumors and paralysis of the pharynx. . . 

Prognosis.— In older animals it is favorable, recovery occurring m 
two weeks. In young animals, when it occurs as an enzoo ic, e mo 

Stment.- Dieirfic.-Soft liquid foods (rice ’ 

etc.) should be given in preference to solids to avoid irritating the mueou 

“Sat-Local treatment jn the form of astringent and antfsepdc 
solutions (2 per cent silver nitrate solution, 5 Pai' l „ginjT a 

iodine and glycerin 1 to 30) applied duectly to f o ™c solution of 

pledget of coUon held in dressing forceps. In “dder cas s a solut^ 
potassium chlorate (2 per cent) or iron sulfate m tljo drm g 
recommended. A Priessnitz compress applied o'er p bene- 

lowed with mild stimulating liniments (soap Imirnen , . should 

ficial. Internally mild purgatives, such as castor oil or cascara snouin 

'"clonic Pharyngitis.-Defimtion.-A chronic inflammation of the mucous 

membrane of the pharynx. . nttneks or is frc- 

Etiology.-This condition may follow occurs 'secondary 

quently associated with chronic nasal ca ^.^ngtantlv barking from a 
to inflammation of adjacent toques. S the spread 

nerv'ous temperament or during sho^^s are 

of the inflammation from the larynx. becomes 

Pathology.-The raucous membrane is a co|„r which 

proliferated forming small, round elevaPons, re j.„own as pharvngitis 

project above the surface of the , "d™ ' glLten^ 

granulosa. The secretions are lessened producinfe 

tion of the pharyngeal mucosa. respects to those of acute 

Symptoms.-The sj-mptoms are s™''- of the adjacent tissues 

pharyngitis, but milder in most diflicultv in swallowing is 

and Ij-mph glands is hardly noticeable. • | 

e.speciallv marked 'vhen a large quantity \ ‘ .,rvnx reveals the 

is very hot or very cold. Direct c-xamination of the ph.ir.' 

bluish-rcd color and the elevations over 1 ' denending •'Oineulait 

Prognosis. — Considered favorable in ‘,1^.' i|d,.r esi'C-, it is 'ery 

on the possibility of removing the causes, in the 

often overlooked. . l•.„.I„ti,lnIothenlne<ln’nleIn- 

Trealment.— Direct applicatlim of Lugols. . j j | pbtvrin 

brane lias been found u-seful in most cases, lanmc 
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(1 to 30) may also be used. Chloride of iron (1 to 10) in water is of 
owing to its astringent and antiseptic qualities. The application of the 
preparations should be made daily until Idie symptoms subside. 

FOREIGN BODIES IN THE PHARYNX 

Foreign bodies may find lodgment in the mouth or in the pharynx. 
AYhen dogs are ravenously hun^y large particles of food or food containing 
foreign bodies are swallowed which may lodge in the pharynx, producing 
choking. The condition often terminates fatally in a short time. Cats 
when fed on fish are liable to have fish bones lodge in the pharynx. These 
bones frequently penetrate the mucosa, producing an edema of the pharynx 
and larynx, resulting in death from asphyxia. Various kinds of foreign 
bodies have been found in the pharynx, the most common being needles, 
pins, bones, hard food masses, meat skewers, cartilage, etc. 

Symptoms. — The symptoms vary somewhat according to the size and 
character of the foreign body. Dribbling of saliva from the corners of the 
mouth; frequent attempts at swallowing; clawing at the mouth with the 
forefeet, and sometimes retching and vomiting. lYhen the foreign bodies 
arc large they often interfere with respiration. 

Diagnosis.— The diagnosis is made by direct examination of the pharynx 
(sec Examination of the Pharynx), the sudden development and the char- 
acteristic sjTnptoms. 

Prognosis.— Depends upon the size and character of the foreign body. 
Where the foreign bodies are small and tlie animal can be treated at once, 
the prognosis is favorable. In other cases where edema occurs or where 
the foreign body is quite large, death may terminate before assistance can 
bo given. 

Treatment.— 5ar{;/cal.— A mouth speculum is used to keep the moutli 
open and the foreign body often can be easily removed with long curved 
throat forceps. Holding the tongue well forward will materially assist in 
locating nccnrntely the foreign body. When the foreign body is in the fonn 
of a threaded needle, which frequently occurs in cats, the sharp point is 
uMially toward the mouth, 'lliercforc care should be used in removing it 
to prevent laceration of the tissues. By grasping it with the forceps and 
pushing it downward until the sharp point is free from the tissues, it can 
then be readily removed. I^argc food masses often can he broken between 
the fingers aiul cxtnicted or pushed down into the esophagus. Where 
edema of the tissties results from laceration and symptoms of suffocation 
develop, tracheotomy should be i)crformcd at once. (See Tracheotomy.) 
No after-treatment is necessary except when severe injury to the tissues 
lup taken jdace; in these conditions the pharynx should l)e treated direct 
with antiseptic solutions (boric acid 2 per cent), using a dressing forceps 
with a ple<iget of cotton firmly attached. 
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NEOPLASMS OF THE PHARYNX 

Polypoid Growths.— Polypoid growths (myxomas) are found occasionally 
projecting from the pharyngeal mucous membrane. They \'ary greatly 
in size from J inch to 4 inches in length. From severe or sudden exertion 
or swallowing they are often forced into the esophageal opening, interfering 
with the passage of food and drink into the esophagus. 

Symptoms. — Sudden interference with deglutition; symptoms of suffoca- 
tion; often rapid recovery; periodic recurrence of the symiptoms and direct 
examination of the pharynx will reveal the presence of the polypoid 
growths. 

Treatment. — Surgical . — The mouth speculum should be used, the tongue 
pulled well forward and a small wire ecraseur used to remove the enlarge- 
ment. It should be remov ed as close to the base as possible. No after- 
treatment is necessary. Recovery takes place promptly. 

Epithelioma. — These are found occasionally in old animals, and occur in 
the pharynx as a primary condition or may be due to metastasis. The 
retropharyngeal and submaxillary lymph glands are nearly alw^s in- 
volved. This condition has been seen secondary to malignant gmter, having 
extended to the lymph glands by metastasis and from there to the pharynx. 

Symptoms.— Difficulty in swallowing; fetid odor from the mouth; often 
profuse salivation. Direct examination shows the presence of an ulceratea 
enlargement on the pharyngeal mucosa. The general condition is m mos 
cases disturbed. Emaciation, especially when due to metastesis; loss o 
appetite. A small portion of the enlargement should be obtained and 
examined microscopically to confirm the diagnosis. 

Treatment. — No satisfactory treatment can be given. 
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Examination.— The cervical portion of the esophagus is exam- 

ined by palpation over its course along the dorsal surface of the trachea. 
The probang affords a means of examining the interior for foreign bodies, 
strictures, etc., along its entire length. The roentgen-ray is very useful in 
locating certain kinds of foreign bodies. 

ESOPHAGITIS 

Definition.— An acute inflammation of the mucous membrane of the 
esophagus. 

Etiology.— (a) Mechanical.— iTvitatlon from foreign bodies (bones, 
needles, splinters of wood, etc.), passing of sounds, etc., lacerating the 
mucous membrane. External injuries to walls. 

(6) Thermic .— very hot foodstuffs or drinking hot liquids. 

(c) Chemical.— MkaWes and acids, ammonia and corrosive medicinal 
agents frequently in their passage through the esophagus produce an acute 
irilammation. 

{(i) Infeciiom.— Occurs during the course of infectious diseases (rabies, 
distemper). 

Secondarily it is produced by the spread of the inflammation from the 
pharynx or stomach. It occurs sometimes spontaneously in very young 
suckling animals. 

Pathology.— Redness of the mucosa is rarely seen except after injuries* or 
severe chemical irritants. The epithelium is thickened, desquamated and 
the surface covered with a fine granular substance. The mucous follicles 
are swollen and sometimes erosions may be seen. In phlegmonous inflam- 
mation, the mucous membrane is swollen, with a purulent infiltration in the 
submucosa. This condition is usually seen around foreign bodies when they 
penetrate the membranes, and, as a rule, remains localized. Gangrene of 
the membrane is sometimes seen where the injury or infection has been 
severe. 

Symptoms. —In the milder fonns of esophagitis the symptoms are unob- 
served. In more severe forms there is great difficulty in swallowing which 
act is often soon followed by vomiting. The vomitus contains blood, the 
solid particles covered or streaked with it. Frequent attempts at swallow- 
ing, constantly e.xtciuling the head or moving it from side to side. In 
some cases where corrosives have been swallowed fragments of the mucous 
membrane will be ejected with the vomitus. There is profuse salivation, 
and blood is often mixed with the saliva. Palpation along the cervical 
jMirtion of the esophagus produces severe pain. When localized in the 
cervical portion the esophagus should be palpated carefully for foreign 

bodies* 

Course and Prognosis.— In tbc majority of cases, recovery takes place m 
one to two weeks. Iji very severe inflammation complications are liable 
to occur. Stricture's or abscc.ss with perforation of the walls of the esoplm- 
(W) 
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gus may result. In the latter when the thoracic portion is involved the 
termination is fatal from infectious pleuritis. 

Treatment,— In the early stages cold milk, or tannic acid (1 to 2 per cent) 
in cold water is indicated to allaj” the inflammation and to produce astrin- 
gent action. Cold compresses to the cervical portion of the esophagus often 
have a beneficial action. Inflammations from caustic substances should be 
treated as early as possible with the proper antidote. When severe pain is 
shown small doses of morphine should be administered subcutaneously. 
Tincture of opium in dilute solution may be given per orem. In very severe 
cases where foods cannot be given via the mouth, enemata should be em- 
ployed. 

FOREIGN BODIES— OBSTRUCTION IN ESOPHAGUS 


Etiology. — Obstruction in the esophagus occurs most frequently in dogs. 
The body lodges immediately posterior to the pharynx; at the lower 
extremity of the cervical portion at its entrance to the thorax; or near the 
cardiac orifice (at this point the lumen of the esophagus is less than at any 
other place along its course). Owing to the habit of these animals of 
taking food in large pieces and without mastication the majority of the 
obstructions occur just posterior to the pharynx. However, sharp bodies 
may be found anywhere along its course. In the dog a great variety of 
substances have been found producing the obstruction, as these animals 
during eating or at play swallow many substances that would not be found 
in other animals. The most common substances which are liable to pro- 
duce the obstruction in dogs are: bones, cartilage, hard food masses, 
of tendon, needles, rubber balls, meat skewers, stones, etc. In cats fish 
bones are frequently found which they get from eating scraps of fish given 
them without removing the bones. As a rule fish bones lodge in the anterior 
portion of the esophagus just behind the pharynx. Young kittens ''’hd® 
playing occasionally attempt to swallow threaded needles, or pins ^'''hich 
lodge at some point along the esophageal wall. Large bodies when inden- 
nitely retained often produce a pressure necrosis with perforation oi the 


walls, . , • j • 

Symptoms.-The early s^^nptoms are those of refusing food, pain during 
swallowing, paroxysms of choking with retching and in some cases vomit- 
ing, salivation, and scratching at the mouth and neck. The head is he ( 
extended, the respirations become labored, and the patient evinces severe 
pain. In cats the mouth is held open, there is profuse salivation, and when 
the foreign bodv has penetrated the walls severe nervous symptoms are 
produced. The‘ foreign body when located m the cervical portion of the 
esophagus Avil! at once be recognized by the painful swelhng which appears 

along its course, especially in the case of large objects. icre is rcqiien \ 

edema of the surrounding tissues which may extem or some < is anc - 

from the point of injury. Palpation usually reveals the size and 

of the obstruction. Often when the objects are located just 

pharynx bv opening the moutli and pulling tlie tongue am 

can be seen oV felt will, the finKcr. In c.ts nee.Ile.s an.l , 

often seen bv tl.is method. In case, of small obstruct, ons locat si , the 

thoracic portion of the esopliaRUS. the .sym,>ton.s are not so Pto' o. ss 

Ixess of appetite, emaciation and occasional vo.n.t.nc arc the ...ost ,m 

nent loanlLtations of the onnlition. However, when sharp nhject.s ixne- 
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trate the -walls at this point, various complications of a serious nature nmy 
be produced. The passage of a sound (horse catheter) is often a valuable 
aid in arriving at a correct diagnosis. Roentgen-rays may be used to assist 
in locating hard or metallic substances. 

Diagnosis.—This is made positive by a careful examination together 
■with the above mentioned symptoms. Care should be taken to exclude 
rabies as the symptoms are similar. (See Rabies.) Always beware of the 
dog with “bone in the throat.” 

Prognosis.— Foreign bodies located in the cervical portion of the esopha- 
gus can usually he removed. This is followed by rapid recovery except in 
those cases where necrosis is produced from pressure upon the wails, or 
extensive phlegmonous inflammation from perforation. It sometimes 
happens that needles and pins will penetrate the walls and become encapsu- 
lated in the adjacent tissues without producing any further disturbance to 
the animal. In other cases where they migrate to adjacent tissues they 
produce abscess formation. Foreign bodies located in the thoracic portion 
of the esophagus should always be considered unfavorable owing to their 
location and the danger of injury to the organs in the thoracic cavity or a 
purulent pleuritis resulting from perforation. 

Treatment.— Obstructions to the esophagus are removed: (o) by use of 
throat forceps; (6) by propulsion with the sound into stomach; (c) by 
emesis; (d) by esophagotomy; (e) by gastrotomy and sound forcing the 
foreign body out via mouth. 

(а) The throat forceps can often be used to an advantage when the 
object is located in the posterior part of the pharynx or in the anterior 
part of the esophagus. The mouth is held open with the speculum, the 
tongue pulled -well forward, and the object grasped with the forceps and 
removed. Care should be taken to prevent laceration of the tissues in case 
of a sharp object or one of an irregular shape. 

(б) The sound is to be used in those cases where the obstruction is 
located farther down the tube and cannot be reached with the throat 
forceps. Various kinds of instruments have been devised for this purpose. 
The horse catheter or horse stomach tube will answer in a large number of 
cases. It is introduced by using the mouth speculum, depressing the 
tongue. Having oiled the instrument, it is passed, holding it firmly against 
the roof of the mouth and following the posterior w’all of the pharynx, into 
the esophagus. When the instrument reaches the pharynx the animal will 
invariably swallow, which greatly assists in its introduction into tlie 
esophagus. The sound is tlien brought in contact with the object whicli 
is carefully pushed into the stomach. When there is much resistance and 
the object is firmly fi.xcd, the catheter should be removed and other methods 
used to dislodge it. 

(c) GastrO’toTCGps arc often useful in removing some kinds of foreign 
bodies from tlic esophagus. The forceps are passed into the esophagus 
and contact made with the foreign body by observation w’ith the fluoro- 
SC0|W. The object is grasped and by gentle traction the instrument and 
foreign body are withdrawn. Care should be taken to injure the esophagus 
os little as possible. 

(tf) The act of vomiting, wJiich is easily induced, will often displace the 
foreign Inxly if it is not a sharp object in which case it may be dangerous. 
This is best brought about by the use of nporaorpliinc (dogs O.OOIC to 
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0.006; cats 0.001 to 0.003). The administration of castor or linseed oil to 
lubricate the mucous membrane wni often assist in removing the ob- 
struction. 

(e) Esophagotomy is performed in the following manner: secure the 
animal in the dorsal position with the head extended. Clip and shave the 
hair over the field of operation and cleanse thoroughly with antiseptic 
solutions (bichloride of mercury 1 to 2000; boric acid 2 per cent^ etc.). 
Under general anesthesia, using morphine (0.016 to 0.21), ether, etc., make 
a skin incision over the obstructing body and between the muscles, being 
careful to avoid the large vessels of the neck. When the esophagus is 
exposed make a longitudinal incision through it of sufficient length to allow 
the foreign body to be removed. Care should be used to prevent laceration 
of the mucous membrane. When the incision is very long, one or more 
interrupted sutures may be made in the esophagus and the wound packed 
with gauze saturated in a boric acid solution (2 per cent), retained with 
sutures through the skin. Allow this to remain in position for twenty-four 
to forty-eight hours, then remove pack, the sutures in the esophageal wall 
and treat as an open wound, cleansing it daily with boric acid solution 
(2 per cent) until healing is complete. Withhold all food and drink for 
twenty-four to forty-eight hours or longer and then give only hqu|d foods 
for a few days. Rectal feeding of milk, egp, etc., may be used when the 
swelling of the mucous membrane is sufficient to obstruct the esophagus. 

(J) As a last resort when the firmly fixed object is ocated in the ^oracic 
portion of the esophagus and cannot be removed by the methods mem 
tioned, gastrotomy should be performed (see Diseases of Stomach), and 
the catheter introduced to propel the foreign body out Dta the mouth. 
Should the object be located in the cardiac portion of the esophagus, a 
small dressing forceps is often useful to grasp it and remove it via stomach 
incision. 

ESOPHAGISMtrS 


Definition. —A spasmodic contraction of the esophagus. 

Etiology.-This condition occurs occasionally during the course of some 
diseases. It has been observed in chorea, epilepsj' and in the early stages 
of rabies. Sometimes foreign bodies, by irritating the membranes, produce 
a spasmodic contraction of the walls of the esophagus. 

Smptoms.-Very similar to foreign bodies m the esophagus, often 

foreign bodies are also present. 

the condition except in the ease of foreign bodies being present. (See 
Foreign Bodies in the Esophagus.) 


STRICTUHE OF THE ESOPHAGUS 
Defmition.-A constriction of the esophagus liue in most cases to cica- 
tricial contraction of the walls reducing the size o nre the following* 

pericardiai cirusion. (r) The grmvtll of turnon, in the « alb of .he ..sophagns 
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(metastatic sarcomas and carcinomas). The stricture may occur in any part 
of the esophagus, and in severe cases may involve the entire tube, but 
usually it is found either near the pharynx or the stomach. 

Symptoms. — Difficulty in swallowing and only small quantities taken. 
Severe pain immediately after eating. Retching and vomiting are often 
noticed. Gradual emaciation due to the interference with deglutition. 
Examination of the esophagus in the cervical region by palpation or the 
passage of the sound to the thoracic region will usually reveal the con- 
stricted condition of the esophagus. The fluoroscope or roentgen-ray is 
valuable in making a positive diagnosis. Barium meal or bismuth should 
be administered previously. 



Fia. G.-CoiwtricUon of csophoRus. Open to show point of constriction. 

ProETiosis.— Should be considcrtHl unfavorable in all cases of long stand- 
ing. Recent cases, depending upon the cause, may recover sufRcicntly not 
to interfere much with the nnhnars general condition. 

Treatment.-By surgical means the cause of the condition should be 
removed if iwssiblc. The p.assagc of a well lubricntctl sound daily, for a 
time will in some cases overcome the cfuistriction. In severe constrictions 
where a large portion of the walU is involved no treatment can be nppliccl 
that will l>c of any service. 
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DILATATIONS AND DIVERTICULA OF THE ESOPHAGUS 

Definition. — Dilatation is a diseased condition whereb^^ the lumen of 
the esophagus is enlarged (ectasia oesophagi). A diverticulum is a saccular 
distention of the esophageal wall at a given point along its course (diverticu- 
lum cesophagi). 

Etiology. — Dilatation may develop secondary to stenosis of the esopha- 
gus, from pressure of food masses retained above the stenosis resulting in 
paralysis or atony of the muscular wall; from foreign bodies remaining in 
the esophagus for sufficient length of time to produce paralysis; injuries; 
esophagotomy. Diverticula may result from overdistention of the esopha- 
gus with rupture of the muscles allowing the mucous membrane to prolapse; 
also due to cicatricial contractions following inflammatory adhesions to 
lymph glands. 
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Diagnosis.— The kind of tumor can only be determined by obtaining some 
of the enlargement for microscopic examination. 

Prognosis.— When malignant tumors (carcinoma, sarcoma, epithelioma) 
are present, the prognosis is very unfavorable; retention cysts, unless they 
interfere with nutrition, are more favorable. Small ones may be present 
without being noticed for a long time. 

Treatment.— No treatment should be attempted for malignant tumors. 
Retention cysts may be reduced by pressure from the outside or esopha- 
gotomy (see Esophagotomy) may be performed and the cyst wall destroyed. 

PARASITES OF THE ESOPHAGUS 

Spirocerca lupi.— This parasite occurs in the dog, wolf, jackal and fox. 
The worms inhabit tumors in the wall of the stomach and esophagus, and 
sometimes are found in IjTnphatic glands, bronchi, thoracic and abdominal 
cavities and in the wall of the aorta- They are blood-red in color. The 
male measures 30 to 54 mm. in length and the female 54 to 80 mm. The 
eggs are cylindrical and are passed out with the feces, and are then taken 
in by various species of coprophagous beetles. These beetles may be then 
eaten by dogs or may be taken in by birds, mice, rats and hedgehogs. 
Dogs can then become infected by eating these various animals. 

S3rmptoms,--The symptoms are those of persistent vomiting and are not 
characteristic. 

Diagnosis.— This is made by finding the worms on autopsy or the eggs by 
a fecal examination. 

Treatment.— Unsatisfactory. 



CHAPTER VIII 


DISEASES OF THE STOMACH 


Examination.— The stomach can be examined as follows; 1. By the 
character, condition and quantity of the contents, which ma}' be obtained: 
(a) by the use of an emetic (apomorphine 0.0016 to 0.003, etc.), (b) by 
natural vomiting, (c) by the use of a stomach tube or {d) through gastrot- 
omy (see Foreign Bodies in the Stomach). 

2. Palpation over the region of the stomach will cause pain in acute 
inflammatory conditions, although this maj^ be confused with painful 
conditions of the liver, peritonitis and enteritis. 

3. By performing laparotomy and making a direct examination of the 

stomach. The mucous membrane may also be examined dnectly y 
performing gastrotomy. • i i 

4. Foreign bodies, displacement and dilation may be determined by e 
use of the roentgen-ray. 

GASTRITIS 


Gastritis is an inflammation of the stomach. The following forms are 
recognized: (a) acute, and (6) chronic. . , n 

Acute Gastritis.-Smp/^ Catarrh of the stomach. Acute , 

Definition. — An acute catarrhal inflammation of the mucous mem 
the stomach which may involve the entire wall. . 

Etiology.— Acute catarrhal gastritis is usually due to errors m ' 
ingestion of more food than can be digested, J 

■unsuitable food, which is partially decomposed 
(cadavers, garbage, etc.), and hard pieces of ^one, ^ound gla , . K 
and tendon are very common causes of this condition. J 
epigastrium (kicks, blows, and being run over b v vehicles, etc ; 

C'Aemfcai.— Various chemical substances (pheno , '' ,j jn 
phosphorus, etc.) when taken accidentally or given inten < . 
duce a very serious form of gastritis (toxic). fmypn foods 

Thennic.-Very hot, solid foods and liquids, or very 
" ill sometimes produce a gastritis. Rabbits eating frozen ^cgetables 

tioos gastHtis occurs .luring the course of most infee- 
tious diseases (distemper, rabies, etc.). 

Rnrn.n'(ra.— See Parasites of tlic Stomach. , swelling and 

, Pathology-Acute catarrhal in- 

I'.'peremia of the mucous membrane wbich^ is siirfntv Small 

‘en,Hly red with small cceliyinoses api>caring over tli ■ 
superficial erosions arc occasionally notiwl. pr,„„i„ent symptom 

Symptoms.— ^ mniting occurs carh and IS til , ,x.r,istent. 'Hie 

'"ten licinj; quite frequent and m und’igi'st.sl ami di-<-..m- 

■'"mitiis in tile Iieginning consists of quaiititu- ■ stre.al.isl "ilh 

jsi'.'il fnoil material eo.'er.sl with mticlis am so ,..am<-s it 

IiI'kmI. will, „ very (lisagnasible islor. 'Ma n ^ |„„iiiiMsm'i'l’ 

"['<■11 lias tile eliaraeteristie lalor of the lailson. ,|,r Mimilieg 

almost entirely of small amounts of fnitli, milt ns. . ( 07 l 



DISEASES OF THE STOMA.CH 


is severe there is often nn admixture of bile. Plie appetite in severe cases 
is completely lost and in mild cases it is variable and vitiated, the animal 
eating unnatural material. Bowel complications (see Enteritis) invariably 
follow severe cases of gastritis. 

On examination the animals show pain on palpation over the region of 
the stomach, Avhich manipulation often induces vomiting. There is a 
grayish-white deposit over the dorsal surface of the tongue (furred tongue) ; 
the temperature is elevated in the early stages of severe cases (103° to 
105° F.), later the temperature is subnormal (97° to 100° F.). In milder 
cases the temperature shows but little variation. 

The general symptoms in the early stages of severe gastritis are tliose of 
uneasiness and intense pain (howling, etc.); stiffness and considerable pain 
which is shown when the patient is moved about. In milder cases the only 
symptoms noticeable are occasional vomiting and variable appetite. 

Diagnosis.— Acute non-infectious gastritis is not very difficult to diag- 
nose as the symptoms are very characteristic and quite often the anam- 
nesis is of value. The primary infectious form, however, may be confused 
with that due to specific infectious diseases (distemper, etc.), but this can 
be distinguished by the general symptoms, especially the temperature, 
which in the latter cases rises more abruptly and shows less variation than 
in the former. 

Prognosis,— In primary acute gastritis, due to errors in feeding, the prog- 
nosis is usually favorable. 

"When due to poisons, foreign bodies, and injuries, it depends largely 
upon the extent of injury to the stomach and the possibility of removing 
the cause. In infectious gastritis, when not due to specific infection, the 
prognosis is usually favorable, but if accompanying a specific disease it 
depends on the primary disease. 

Treatment.— Dieieiic.—ln strong animals all food should be withheld 
twenty-four to forty-eight hours and then only a small amount of easily 
digested food given at frequent intervals until recovery takes place. In 
weak individuals easily or predigested food may be allowed unless it induces 
persistent vomiting when nourishment should be given intravenously or 
ina the rectum. 

Medical— MWd cases usually recover promptly following the use of a 
purgative (oleum ricini, dogs 15. to 60., cats 5. to 20.; milk of magnesia, 
dogs 4. to 30.; calomel, dogs 0.3 to 0.4, cats 0.01 to 0.005; cascara fluid- 
extract, dogs 5.0 to 10., cats 1. to 5.). 

In severe cases unless vomiting has occurred an emetic, such as apo- 
morphine hydrochlorate (dogs 0.005 to 0.01, cats 0.002 to 0.005) given 
subcutaneously is indicated to e.xpel irritating material and foreign bodies 
which may be present. Following vomiting, irrigation of the stomach with 
a sodium bicarbonate solution (2 per cent) is advisable to remove irritating 
material from the surface of the mucous membrane. This can be accom- 
plished hy the use of a rubber tube or horse catheter inserted into the 
stomach. The warm sodium bicarbonate solution (500. to 1000.) may be 
introduced into the stomach by elevating the free end of the tube and 
using a funnel. xMlow the tube to remain in the stomach for a few 'minutes, 
then depress it to allow the flind to flow out again. Repeat this two or 
three times. To stimulate the functions of the stomach, stomachic tonics 
are indicated: 
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For Dogs 

— Ferri et quininse citratis .... 
Pepsini . , .... 

Sacchari albse 

Misce et fiat pulv. No. XX. 

Sig. — Gi\'e a powder every twelve hours. 


4 0 
1 0 
2 0 


For Cats 

One-half the above dose. 


or 


For Dogs 

R — Tincturse nucis vomiese . 7 0 

Tincturae gentiana 10 0 

Aqua communis 60.0 

Misce et fiat solutio. 

Sig. — Give teaspoonful twice daily. 


For Cats 


R — TInetura nuch vomica , . . .* 10 

Syrupi auranti 60 0 

Misce et fiat solutio. 


Sig. — Give tc.aspoonful once daily. 


or 


I? — Acidi hydrochloric] 2 5 

Tinctura gentian® comp ' . . . . 10 0 

Aqua 160 0 

Misce et fiat solutio. 


Sig. — Give small teaspoonful three times a day. 

Vomiting is often present in these cases but it is usually stopped by tlic 
removal of the irritating material through irrigation of the stomach 
(lavage), but if it persists it may be controlled by using sedatives. 

For Dogs 

n — Bismuthi subnitratb ... 05 

Opii pulvcrati .... .... 02 

Sacchari alb® 1 ® 

Misce et fiat pulv. No. VI. 

Sig.— Give one powder cvcr>' four to six hours until vomiting u retfuerd. 

When due to dicmicals the proper antidote should be admini'^terofl 
(sec Poisons). 

Si^rgicaL—Wjicn foreign bmiies are present and cannot be expelh'fj bv 
emesis or purgation, ga.strotoiny inu.st I>e pcrfomiwi (sco foreign PfKh’tt* 
of tbc Stomach). 
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gastric tumors, diseases of the liver, chronic constitutional diseases (anemia, 
chlorosis, chronic nephritis, etc.). Parasites, by constant irritation to the 
membranes for a long period, -will produce chronic gastritis (see Parasites). 

Pathology.— The stomach is usually enlarged, the mucous membrane 
pale, becomes gray in color and its surface co^^e^ed with a thick, tenacious 
mucus. The veins are found distended and small hemorrhagic erosions 
and ecchymoses are seen distributed over the mucous membrane. In the 
later stages the mucous membrane becomes greatly thickened, especially 
toward the pylorus, and the mucous glands large and indurated from the 
constant irritation. Microscopically there is every evidence of a parenchy- 
matous and an interstitial inflammation. 

Symptoms.— This affection persists for an indefinite period and like most 
chronic conditions changes from time to time. In the dog, the animal 
most commonly affected, the appetite is variable, sometimes greatly 
impaired and at other times .very good. Vomiting and retching are fre- 
quent symptoms and are especially noticeable a short time after eating. 
The vomited material consists of undigested food particles covered with a 
thick, tenacious mucus and has a very sour, disagreeable odor. After severe 
and prolonged paroxysms of vomiting, the mucus is frequently mixed with 
blood from the rupturing of small blood-vessels at the seat of the erosions. 
The chemical analysis of the vomited material shows the presence of 
abnormal acids, such as butyric or sometimes acetic in addition to lactic 
acid, while the hydrochloric acid is either absent or greatly reduced in 
quantity. Digestion, therefore, is delayed and decomposition and gas 
fonnation favored which in some cases greatly distends the stomach. Con- 
stipation is usually present, but in some cases there is diarrhea and the 
undigested food passes rapidly tlirough the bowels. The urine is often 
reduced in quantity, has a high color and a very disagreeable odor. There 
are general symptoms of disturbed nutrition, resulting in emaciation and 
general weakness. 

Diagnosis.— A diagnosis of chronic gastritis is not always easy as the 
sjTnptoms present arc also indicative of other conditions. However, by a 
careful analysis of the symptoms and considering the condition of the 
animal ^and a careful examination of the contents of the stomach, the 
diagnosis may be made with a certain degree of accuracy. 

Prognosis. A complete recovery in this condition is practically impos- 
sible. However, a great number of cases will improve with careful diet 
and treatment. As a rule an unfavorable prognosis should he made owing 
to tlic pathological changes which Imvc taken place in the mucosa and 
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depressed to allow some of the stomach contents to flow out. Should the 
contents be too thick to pass out through the tube, some of the 2 per cent 
soda solution (about 500 cc.) is introduced into the stomach by elevating 
the free end of the tube. Attach a funnel to the tube and gradually pour 
in the solution. After it has entered the stomach by gravity, allow it to 
remain for a few minutes, depress the tube and allow it to flow out again. 
This operation should be repeated until the liquid flows out freely and is 
clear of food particles and mucus. It is advisable in severe cases to repeat 
this treatment daily for three or four days and after this at biweekly 
intervals. 

Bitter stomachics (tincture gentian compound 4.; or tincture of 
Colombo 2.) are indicated before feeding to stimulate the mucous mem- 
brane and the muscular walls of the stomach. Small doses of pepsin and 
hydrochloric acid are indicated in severe cases to assist in digesting the 
food. These should be administered shortly after feeding to obtain the 
best results. Artificial Carlsbad salts (8.) given twice daily is valuable as 
a stomachic and anticatarrhal agent for the mucous membrane. Further, 
in cases where there is considerable fermentation, salicylic acid (0.2 to 0.5) 
or creosote (0.1) is useful to arrest the fermentation. These drugs should 
be repeated at each meal to obtain the desired results. 

FOREIGN BODIES IN THE STOMACH 

Etiology.— Dogs often swallow foreign bodies with the food, or during 
play, which pass into the stomach and produce symptoms of a serious 
nature. Most commonly the foreign bodies consist of small rubber balls, 
glass marbles, peach stones, stones, needles, pins, and meat skewers. 
During rabies (see Rabies), owing to the vitiated appetite, dogs eat large 
quantities of foreign material, such as splinters of wood, pieces of cloth, 
stones, straw, etc. 

Cats often take with the food, needles, pins, fish bones, fruit stones, 
which enter the stomach and remain for some time, producing alarming 
symptoms. 

These substances after entering the stomach may remain for a long 
time without producing any marked disturbance. However, .as a rule 
they produce an acute or chronic gastritis and sharp objects may penetrate 
the walls of the stomach, producing an acute inflammatory condition, or 
peritonitis. Hair balls are occasionally found in the stomach of rabbits, 
ciits, and dogs. 
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injury is produced in the membranes, the animals often show excitable 
symptoms, howling and other symptoms similar to rabies (see Rabies), 
stiffness in gait, and walk with the back arched. By palpation over the 
region of the stomach (especially in cats, rabbits and in some breeds of 
dogs), the foreign bodies can often be detected and their character de- 
termined. When perforation of the walls of the stomach is produced by 
sharp objects, symptoms of acute peritonitis develop (see Peritonitis). 
Lastly, under symptoms of general weakness, subnormal temperature, and 
very weak, imperceptible pulse the animals often die from exhaustion. 

Diagnosis.— The characterisBc symptoms, the anamnesis and careful 
palpation make the diagnosis rather easy when foreign bodies are present 
in the stomach. Direct palpation of the walls of the stomach (explorative 
laparotomy) is to be recommended in some cases where the diagnosis is in 
doubt. In other cases the roentgen-rays will assist in locating the foreign 
body. 



Fta. 7, Foreign bodies (sinaU stones) in the stom.ach and intestines of a dog. 


^ Prognosis. The prognosis depends upon the character, size and condi- 
tion of the foreign body, the general condition of the animal and the pos- 
sibility of its removal. In many cases the prognosis should be made 
unfavorable. 

Treatment.— iV«/icab— Emetics arc often of value in removing foreign 
Imdies from the stomach. Subcutaneous injection of apomorphine hydru- 
chloratc (O.OOo to 0.01) should be administered and the vomitus carefully 
inspected to detenninc whether or not the foreign body has been ejected. 
If there is a definite historj’ of the animal swallowing a sponge rubber ball 
and it has been present a sufficient time to swell, apomorpliine is contra- 
indicated. Should this mctliod fail, surgical means should be employed as 
early ns possible. 

Surgical.—SmuW foreign Ixxlip that are radiopaque may be removed 
by the use of gastro*forccps. This procctlure is done in a dark room by the 
use of a fluoroscope. Tlie animal is restrained in a lateral position and the 
forcep'' passe<l into the stomach, the ojicrator following the passage of 
the instrument by means of the fluoroscope. As the end of the forc‘ci»‘’' 
npproaclics the foreign body the abdomen is inanipulate<l in such a way as 
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to allow the foreign body to be grasped. The procedure is completed by 
slowly withdrawing the instrument and foreign body. 

Laparotomy . — This operation should be performed at the median line 
whenever it is possible to do so. When the incision is made through the 
linea alba, healing may not be quite so rapid as if it were made just to one 
side through the muscular tissue. The former position is to be preferred, 
however, as there is little or no hemorrhage to interfere with the operation, 
and, as both sides of the wound are alike, the edges can be more evenly 
approximated by suturing. 

The animal being secured in the dorsal position, and under general 
anesthesia, the skin at the field of operation is shav'ed of all hair and 
cleansed with ether and then painted with mercurochrome or tincture of 
iodine. 
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thumb and finger. Make the incision at the greater cmvature and at right 
angles to the long axis of the stomach, and at a point where the blood- 
vessels are few and small. The organ is best opened by puncturing with a 
sharp-pointed bistoury through the muscular and mucous coats and then 
enlarging it with the scissors, the length of incision depending upon the 
size of the foreign body to be removed. The removal of large sharp- 
pointed bodies must be done with care and, if possible, they should be 
crushed to avoid making too long an incision. Blunt dressing forceps are 
useful to grasp small objects. The division of the muscular coat allows it 
to contract while the mucous coat projects ou account of the excess of 
mucous membrane. Suture the mucous membrane with interrupted 
sutures i inch apart, then suture the muscular coat in the same way, being 
careful to bring the edges in close contact. A Lembert suture is then 
applied over the wound to invert it. This is made by inserting the needle 
through a small portion of the muscular coat on one side of the wound, car- 
rying it over and inserting the same way on the other side, and these 
when tied will invert the wound and bring the peritoneal surfaces in 
apposition, which favors an early adhesion and prevents the escape of the 
stomach contents. These sutures will be encapsulated and are not to be 
removed. Cleanse the surface of the stomach and return to the abdominal 
cavity. All food should be withheld tor twenty-four hours, after which 
time a small amount of liquid food (milk, beef broth) may be fed for a few 
days, when the regular diet may be given. 

ACUTE DILATATION OE THE STOMACH 
Etiology,— This condition is observed more frequently in dogs and rab- 
bits than In other small animals, it Is most frequently produced by over- 
loading the stomach, especially when large quantities of indigestible or dry 
foods are taken. Such substances as potatoes, bread (dry), dog biscuits, 
blood, some green foods, grains, etc., are the ones most liable to produce 
the condition. Dogs when very hungry, will often eat an entire bird, rat 
or mouse, without masticating it. When the mass reaches the stomach it 
will cause a sudden dilatation. 

Hehilitating Condition. Both general and local, such as rachitis, anemia, 
toxic conditions, infections, diseases of the heart, etc. These conditions 
may be the result of various influences which alter the tone of the muscular 
wall, either indirectly by affecting nervous control, or more directly by toxic 
action on the muscle. 

Previous gastric diseases often predispose to the condition, usually 
through fermentation, distending the walls leading to the gaseous form of 
acute dilatation. Excessive secretions at the same time will assist in the 
dilatation. 

fiijanrs.— Such as blows on the abdomen, being run over by vehicles, 
spinal injuries, abdominal operations (ovariotomy) have been known to 
produce dilatation. 

Pathology.— The stomach is usually of enormous size, extending back 
nearly to the ])elvis. The color is bluish, purple-red, or pale, and the wall 
is often very thin. The dilatation not infrequently involves the duodenum 
and in some eases may c.\tcml to the other small intestines. At times the 
stomach will be found distendixl with hard, imdige.ste(l food masses, and 
in rabbits rni)turc of the stomach at the greater curvature often take.s 
place from the distention with food and gases. 
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Symptoms.— A'omiting is one of the early symptoms and the vomitus 
consists of many cases of i)article3 of liard food masses, fluids, etc. Owing 
to the act of vomiting taking j)lace early, some of the material will be 
ejected, so that in many cases this will be the principal sj-mptom notice- 
able. However, in some cases where the stomach contents are not removed 
by vomiting, more serious symptoms develop. There is profuse ptyalism, 
accelerated pulse, dyspnea, evidences of severe pain such as howling, 
e.xcitement, etc. In severe cases fennentation often takes place in the 
intestinal tract, producing severe dyspnea and death in a short time. In 
rabbits and some breeds of dogs, by palpation, the stomach will often be 
found greatly distended with food masses, gas; and fluids, w'hich can 
readily be distinguished through the abdominal walls. Very often the 
sjauptoms of this condition arc similar to acute gastritis (see Symptoms of 
Acute Gastritis). 

Diagnosis.— A correct diagnosis requires a careful and accurate anam- 
nesis. This condition is often mistaken for some acute abdominal disease, 
such ns peritonitis, acute gastritis or intestinal obstruction. However, by 
carefully observing the s\anptoms, and by palpation, together with the 
anamnesis, the diagnosis is usually' made without much difficulty . ^ 
Prognosis.-In those cases, due to overloading, the prognosis is con- 
sidered favorable; when due to other causes it is unfavorable as complica- 
tions are liable to ensue which often terminate fatally. 

Treatment.-il/cdiral.-Wien due to overloading the stomach or from 
foreign material, emetics are indicated early to remove it. Apomorphine 
(0.005 to 0.01) should be administered subcutaneously, and the stomach 
carefully kneaded to break up the food masses and to mix the contents 
with the secretions so that they will be more easily ejected. After tfe 
material has been removed by vomiting it is advisable to administer sodium 
bicarbonate solution (2 per cent) to remove irritating material from the 
surface of the mucous membrane. (See Treatment of Acute Gastritis.) 
In cases where there is a lack of tone in the muscular walls from P^surn by 
retained food masses gas, etc., or defective nervous control of the muscle, 
the administration of strychnine sulfate (0.0005 to 0^001 daily), or tincture 
of nux vomica (0.3 to 0.6 twice daily) has been found advantageous. 

Surgical.-ln severe cases where the food particles cannot be remmed 
by emLis or where foreign material is present, it is advmble to remo\e it 
by perfor^^ng gastrotomy. (See Surgical Treatment of Foreign Bodies in 
the Stomach.) 


CHRONIC DILATATION OF THE STOMACH 
Etiology -While not common in small animals it is occasionally ob- 

servetand consists of a dilatation of the stomach, which 1^ 

produced by food masses gaining 

duemg pressure on the walls of the stomac b . , , 

muscffiir wall. This allows further accumulation 

the fermentation of the food contained an Jj o ■, arc 

becomes dilated. In some individual aminnls he a t c ^ • e 

relatively weak, and after eating, the food w. I 

too long a period, and '[f"c„„tin^ for some time, 

the causes enumerated under acute dilat 
will result in the chronic condition. 
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Stenosis of the pylorus is one of the most frequent causes of this condi- 
tion. The etiological factors producing the stenosis are the following; 
spasm, gastric ulcer, erosions of the mucous membranes resulting in cicatrix 
formation. Foreign bodies which remain in the stomach for a long 
period, and produce by their constant irritation hypertrophy of the mucosa 
of the pylorus, resulting in a narrowing or complete closing of the pyloric 
opening. Tumors, either malignant or benign, extending into the pylorus. 
Tumors, outside of the stomach (carcinomata, sarcomata) and associated 
with adjacent organs or tissues. These by producing pressure upon the 
duodenum will narrow the lumen and result in a stenosis. Inflammation 
in organs adjacent to the stomach as the liver and pancreas; or omental 
adhesions which occur commonly after abdominal operation, or bj' being 
injured, as blows to the abdomen or being run over by vehicles. The 
stenosis which is produced by the above causes will interfere with the 
passage of the food from the stomach, where it remains too long, eventually 
leading to chronic dilatation. In old dogs it frequently results from chronic 
obstipation. Further, debilitating diseases will often produce it by inter- 
fering with the nervous control of the stomach. 

Pathology.— The stomach is much enlarged and in many cases distorted. 
When due to stenosis or obstruction to the pylorus, the stomach walls are 
greatly thickened. The musculature is hypertrophic and the mucous 
membrane is often several times its normal thickness, with all the evidence 
of a cluonic inflammation. When no stenosis exists, the dilatation being 
produced by other causes, the muscular wall is very thin and atrophic. In 
some cases the mucous membrane shows areas of atrophy and hypertrophy 
alternating. The interstitial tissue is often infiltrated with fibrous tissue. 

Symptoms.— In dogs the sjauptoms are very similar to chronic gastritis. 
There is a partial or complete loss of appetite, intense thirst, especially if 
the pylorus is obstructed, the patients drinking large amounts of water 
which is afterward vomited. 

Constipation is also quite marked in most cases of chronic dilatation. 
As no matter can pass from the stomach to the intestines, the contents of 
the intestinal tract become hard and dry to be passed with difficulty, or 
retained as a hard mass in the posterior part of the bowels. When dilata- 
tion occurs without stenosis of the pylorus large amounts of water ■will pass 
into the intestinal tract producing diarrhea, which may alternate with 
eoiistipation. Emaciation is usually quite marked, especially in advanced 
casc.s, because no nutrient can be nhsorbcri. In some cases where tlicre is 
only a jjartial stenosis the emaciation will be more gradual, as some food 
will he passed to the small intestines. Severe pain, the animal often showing 
c.xcitahic symptoms, howling, etc.. Is shown a short period after eating, 
due to the particles of food passing through the narrowed huncu of the 
pylorus. AVhcrc no steno.sis twists tlicie is hut little pain. Vomiting is a 
constant ssinptom, especially in ohstriiction of the pylorus, and usually 
occurs shortly after feeding. The patient will soinetiine.s cat the ejected 
mass again only to rcjwat the act of vomiting. This s^anptoin is quite 
characteristic coming ns it docs s.hortly after eating and continuing in some 
cases in the same manner for days or even weeks. 

Gradunllv the animals Ix’coine weak, anemic, the temperature siil)- 

normal, and die from inanition. , ■ 

Palpation over the region of tlic stnmneii will often reveal the enlargeo 
organ with its coiiteuLs; iiereiu-sion gives a tymiianitie .sound. 
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Diagnosis.— Diagnosis is rather difficult in most cases. The chronic 
course, the characteristic s>*mptoms, and the findings of an explorative 
laparotomy suffice to make the diagnosis. 

Prognosis.— The prognosis should be carefully guarded until the causes 
and condition of the stomach are thoroughly understood. Complete 
recovery is possible in both forms of this disease, provided the wall of the 
stomach is not permanently damaged and the general condition of the 
animal capable of improvement. How'ever, in stenosis of the pylorus, it 
should always be considered unfavorable when tumors are present. 

Treatment.— Dietetic —SmaW amounts of easily digested food are to be 
given at short intervals during the day rather than large quantities at long 
intervals. In some cases where vomiting is persistent, rectal feeding 
should be employed, giving albumen or predigested foods. 

Medical . — In dilatation accompanied by lack of tone of the muscle 
stomachic tonics, such as tincture of nux vomica (0.3 to 0.6 twice daily) or 
strychnine sulfate (0.0005 to 0.001), may be used. 

Massaging or kneading the abdominal wall over the stomach is a valuable 
adjunct to increase the muscular tone. When stenosis exists surgical 
interference is the only thing that will give relief; it should be resorted to as 
early as possible. (See Gastroduodenostomy.) 


ULCERATION OF THE STOMACH 
Ulcus VeniricuU 

Definition.— This condition is a more or less progressive destruction 
through necrosis beginning in the mucosa and often extending to and 
through the deeper layers of the stomach wall. True ulcers appear only 
where the gastric juice flows. They are found in the dog at the extreme 
lower end of the esophagus, in the stomach wall itself, and m a portion of 
the duodenum above the opening of the bile duct. The ulcerations may be 
acute or chronic. Sometimes a tendency to cicatrization and healing is 
shown. At the point where the stomach tissue is destroyed an oval or 
round opening or depression with irregular margins appears. Ihe more 
chronic the process the greater the irregularity m outline. 

Etiology.-Simple ulceration of the stomach is due to a destruction of 
the gastric epithelium, eaused chiefly by a disturbance m blood crcula hon 
in the stomach and hyperacidity of the gastric juice. It is often brought 
about by inflammation of the mucosa or hemorrhages resulting fro 
poisonous substances, caustics, drugs (when administered m too concen- 
trated form); sharp foreign bodies: during the course of infectious d ea e 
(distemper, etc), or from an invasion by the o 

and kittens), or other local infections. General infection (pj ‘ ^ 

be a causative factor. These infections produce an extensii c inflammation 
of the mucosa, often leading to a disturbance m 
with nutrition, and ultimately leading to ^ 

of the mucous membrane from c-xternal Molciice, p. , I (.oiitribu- 

stoinach walli or parasitic invasion are causes. le, . ,..,,ise 

tory to the beginning of the ulc-crative process. I-uibolisin 

producing infarcts in the imieosa and sn iimiious s ' diseases 

erosions ami hemorrhages occurring and a.ssoci.i ‘'.j • .j, 

of the heart, liver or kidneys are prohal.Ie causes. ,7' 

ducc gastric ulcer when from any cause the inuco 
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the acid acting upon the ends of exposed vessels by contracting them, 
thus inducing local anemia and eventually necrosis. 

Pathology.— The typical ulcer is round or oval, extending more or less 
deeply into the mucous membrane or the wall of the stomach. They have 
a characteristic funnel shape, and when acute form a rather regular outline, 
while in ulcers of long-standing the margins become very irregular. When 
clu-onic ulcers are present, the entire wall is usually thickened. Some- 
times a coalescence of the ulcerations or erosions occurs. When ulceration 
becomes severe and the submucosa is involved, adhesions exist with 
adjacent organs. 

Symptoms.— In quite a large percentage of cases of mild ulceration or 
erosions the symptoms are never observed during the life of the animal. 
In more advanced ulcerations the symptoms are often very similar to 
chronic gastritis (see Chronic Gastritis). Bloody vomiting is a character- 
istic symptom. The amount of blood ejected varies, depending upon the 
extent of the injury to the vessels done by the ulcerative process. This 
condition usually persists for a long time with exacerbations and remissions. 
When the ulcer perforates the wall of the stomach symptoms of acute 
peritonitis develop rapidly and a fatal termination soon follows. 

General symptoms of emaciation, weakness, and disturbances of the 
intestinal tract are usually observed. 

Diagnosis.— An accurate diagnosis is very difficult, and can only be 
made by a careful observation of the symptoms. When ulceration is 
suspected laparotomy can be performed (see Foreign Bodies of the Stom- 
ach) to determine the condition of the stomach. However, when the 
ulcerative process is slight or only erosions are present, even this examina- 
tion may not suffice for diagnosis. 

Prognosis.— The prognosis is always unfavorable, as only the advanced 
cases arc recognized clinically. 

Treatment.— Diciclic.— Only small quantities of easily' digested food 
(beef broth, milk, small amounts of lean meat finely divided) should be 
'•allowed, as there is danger of the wall rupturing at the point of ulceration. 

.tfediod.- Astringents and hemostatics are indicated (bismuth sub- 
nitrate 0.3 to 0.5; or silver nitrate 0.05 to 0.1 well diluted in distilled water). 
These preparations can be administered two or three times daily, depend- 
ing upon the action desired. Where severe hemorrhage takes place, adrena- 
lin chloride (1. to 2. of a 1 to 1000 solution) may be given several times 
ilaily until the hemorrhage stops. To neutralize the acid secretions in the 
stomach Carlsbad salts (2. to I.) can be used twice daily. In cases where 
vomiting is persistent small doses of tincture of opium (0.2 to 0.5) are 
administcrctl every two hours until vomiting ceases. 

.Sureirn/.- In some cases where medical treatment docs not afford relief, 
laparotomy should be performed (sec h'oreign Bodies of the Stomach) and 
the ulcerated area e.\tir|iated (sec Gastrotomy, under Foreign Bodies of 
the Stomach). 
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go unrecognized, the determination of which would be valuable for the 
diagnosis of some diseases. 

Etiology.— In hematemesis there may be no anatomical lesions on the 
mucous membrane (diapedesis); or the lesions may be very small but 
numerous and the hemorrhages copious coming from a large surface of the 
mucosa. On the other hand the lesion in the mucosa may be quite marked 
(rhexis; ulcer, etc.). In the dog hematemesis is quite common and has the 
following causes. 

Local causes: ulcerations on the mucosa; erosions on the mucosa; acute 
and chronic gastritis; tumors; trauma which may be direct (foreign bodies, 
injury from stomach sound) or indirect (straining during vomiting, stomach 
operations); chemicals (poisons, purgatives, emetics). 

Indirect local causes are further: obstruction to the portal circulation; 
pressure on the portal vein; thoracic diseases disturbing circulation; 
organic heart lesions, etc. 

Hematemesis may occur also from many general causes which produce 
at the same time hemorrhage from several of the mucous membranes. The 
following are the most common conditions: septicemia; autotoxic condi- 
tions, uremia, etc.; blood dyscrasias and diseases, hemophilia, scurvy, per- 
nicious anemia, leukemia. The blood may have its origin outside the 
stomach and come from contiguous abscesses rupturing the stomach wall, 
or from ulcers and fistulas which may open a suppurating tract into the 
stomach. 

Hematemesis also occurs during the course of infectious diseases (dis- 
temper, rabies). 

Pathology, — The pathological findings depend upon the amount of the 
hemorrhage. When the hemorrhages prove fatal there is a general pallor 
of all the viscera; where the hemorrhages have been slow and continuous 
fatty degeneration of the heart, liver, kidneys, gland cells are observed. 
The original cause will in part determine the nature of the pathological 
changes. The mucous membrane of the gastro-intestinal tract is pale, and 
remains of the hemorrhage will be noticed along its course, which is^ of a 
dark color and more or less tarry. At the seat of the hemorrhage \yill be 
found eroded vessels, and sometimes imperfect clot formation. Other 
lesions found are those of ulceration, foreign bodies, depending upon the 


original cause of the hemorrhage. v v 

Symptoms.— These depend very largely upon the amount of hemorrhage 
and rapidity with which it flows. When the amount of hemorrhage is small 
the symptoms may be entirely overlooked. The vomited h ood ma\ be 
only in small quantities often poorly mixed rvith the ejected food, the 
color of the blood depends upon the amount and length of time remaining 
in the stomach. When fresh, the color is bright and.tlic cells are im- 
ehanged; when retained in the stomach some time before it is ejected, it is 
dark, the o.xvhemoglobin being changed to hematin, and resembles coffee 
grounds. A microscopic examination of the ejected 
reveal the presence of large numbers of red corpuscles unless tlie blood I, .vs 
been retained in tlie stomach long enough for the red corpuscles to become 


When severe Iicmorrhnges take place m the f “ ' . fe<t 'n"e 

"ill pass into tlie intestinal tract to be pas.s« " f 

feces will he of a dark tarry coi^istcncy, with a ilisagreeahle iKlor. If 
examined the blood pigment will be found m large quantities. 
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General sjTnptoms of internal hemorrhage are noticed in the more 
severe cases. The mucous membranes suddenly become pale and colorless, 
the pulse very weak and often imiierceptible. dyspnea and general weak- 
ness appear. If repeated hemorrhages do not result fatally the patient 
suffers from chronic anemia. 

Diagnosis.— This depends upon the presence of the blood mixed with 
the voiuitus. Cfire should be taken in making- the diagnosis in the dog as 
they often eat large quantities of clotted blood, or lick blood from bleeding 
surfaces which may produce vomiting. When this is suspected the general 
sjTnptoms should be carefully considered and a careful anamnesis obtained 
if possible. A roentgen-ray examination should be made to eliminate the 
possibility of foreign bodies. 

A microscopic examination of the contents from the stomach and bowels 
will in most cases assist in arriving at an accmate diagnosis. It may be 
differentiated from hemorrhage of the lungs by the presence of food 
particles, and the absence of air mixed with the material, and from the 
fact that it usually has an acid reaction from contact with the gastric juice. 

Prognosis. —This depends very largely upon the cause, and to a less 
extent upon the severity of the hemorrhage. When resulting from wounds 
in the mucosa when not too extensive it should be considered favorable. 
However, when due to ulceration of the mucosa, or resulting from general 
causes the prognosis is unfavorable. 

Treatment,— The early indication in the treatment is to keep the animal 
ill a quite place free from all excitement or noise. The administration of 
cold water (icc-watcr) internally or cold applications to the epigastrium in 
the form of cold water or ice are beneficial. To control the hemorrhage 
when severe, adrenaline chloride solution (1.5 to 2. of ] to 1000 solution), 
or crgotin^ (0.2 to 1.) subcutaneously should be given every two or throe 
hours until tlic hemorrhage stops. Gelatin given ria the mouth has been 
highly recommended for the same purpose. In less severe cases mild 
astringents (tannic acid, lead acetate, tannoform, alum) are to be used. 
IMicn general weakness is well-marked subcutaneous injections of strycli- 
ninc sulfate (0.0005 to 0.001), or caffein citrate (O.OG to 0.19) arc to he 
usi*d to stimulate the heart action, and as a general stimulant. Saline 
infusions given as rectal injections, intravenous injections, or intraperi- 
toneally are indicated in severe hemorrhages to replace the loss of blood in 
the IkkI v. When hematernesis is due to other diseases, the cause should he 
dctcrmine<l and treatment applied accordingly. 

All food should be withhchl for at least two days, and then allowed only 
in small quantities. ^Tilk or beef hrotli is useful In tliis regard. 
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The adult Olliilamis tricuspis is about 1 mm. long and has three points 
at the caudal c.xtreinity. The adult worm lives in the gastric mucous 
membrane and when present in large numbers, seriously interferes with 
the function of the membranes. These worms arc viviparous, the female 
depositing relatively large larva?. Tlic larva; develop in the stomach of 
the cat uj) to the third lar\-al stage. They arc then transmitted to other 
cats in the voinitus. "When ingested by another cat, these third-stage 
larva? develop in the stomach, into the fourth-stage larva; and finally 
into adults. The Physnlopiem spp. range from 13 mm. to 48 mm. in 
length. They arc usually finnly attached to the mucosa, on which they 
fcc(l and may suck blood. The female deposits ova which are passed in the 
feces. The life cycle is unknown. 

Kabbits are chiefly infested with the Graphidinm strigosum, often found 
in large numbers, and give rise to a fatal anemia. This parasite is 8 to 
20 min. long, body blood-rcfl, filiform and transversely striated. 

Symptoms. — The parasites which arc proper to the stomach of small 
animals do not as a rule produce any marked sjTnptoms unless present in 
very large numbers. The Spiroccrca Itipi of the dog may give rise to a 
chronic gastritis with frequent vomiting, an irregular appetite and resulting 
emaciation, Tlic tumor-like ma.sscs in whicli the parasites live may per- 
forate the peritoneum and occasion a fatal peritonitis.^ Large numbers of 
the Ollulanus tricuspis in tlie cat’s stomach cause a thickening and ecchy- 
mosed condition in the mucous membrane with severe gastric disturbance. 
As the larva; of this parasite migrate into the adjacent tissues, they can 
produce extensive inflammatory processes and give rise to pleuritis, periton- 
itis, bronchitis, etc. The Plnjsahptera spp. may cause vomiting and result 
in emaciation. The animal usually refuses food and in time becomes 
anemic. Graphidinm strigosum produces a severe anemia m rabbits by 
abstracting blood from the mucous membrane of the stomach, and by so 
doing produces a disturbance in the function of the stomach with inan- 
ition as a result. In warren rabbits where they are contmualjy subjected 
to reinfection, this anemia often terminates fatally, at times being epizootic 

D?a^oS-The presence of these parasites may be determined by find- 
ing the ova or larvm in the feces or vomitus The ova of Spirocercu Inpr 
and Pliymloptera spp. are embryonated when deposited by the female 
worm. The adult Physaloptera is frequently found m the \omitus of 

the cat *1 “ 

Prognosis.-Unfavorable in all cases of severe infection. ^ 

dog, cat and rabbit often recover spontaneously or with ' 

Treatment. -No satisfactory treatment has been developed “ Pu- 
shes whose natural habitat is the stomach of the dog and J;' he'' 
parasites are diagnosed, all the affected mdividuals ''h<"|hl he remm ed and 
a thorough cleaning given all the houses, rimw a. s, ant K 
they ha™ had aecest (For asearids and tien.a sec Parasites of the In 

testines.) 

NEOPLASMS IN THE STOMACH 

Tumors in the stomach, especially primary 
found in small animals. Occasionally secondary caremomat., or sarcoinat.i 

occur. 
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Symptoms— The symptoms observed are very similar to chronic gastritis 
(see Chronic Gastritis). The growth of the tumor is often sufficient to 
increase the size of the abdomen and can usually be palpated through the 
abdominal walls. Other symptoms are persistent vomiting, icterus, and 
loss of appetite. When a tumor of the stom.ach is suspected, laparotomy 
should be performed and a direct examination made. 

Prognosis .—Unfavorable. 

Treatment.— No attempt should be made to operate malignant growths. 
Tumors involving the anterior part of the stomach are inoperable owing to 
the location and close attachment of the stomacli. Fortunately, however, 
tumors of the stomach usually involve the pyloric end, and in such cases 
gastroduodenostomy should be performed removing the entire part in- 
volved. Gastroduodenostomy must be performed with considerable care 
to prevent infection from the stomach contents and. hemorrhage from the 
large vessels, and also to so place the ligatures as to avoid cutting off 
blood supply from any part of the stomach not removed. The modus 
operand! is as follows: thoroughly anesthetize the animal and secure in tlie 
dorsal position. Cover the field of operation with sterile cloths and provide 
plenty of suture material and medium-sized, straight bowel needles. Per- 
form laparotomy at the median line from the xiphoid cartilage to the umbil- 
ical scar. Grasp the stomach and draw it up through the opening. Ligate 
the right and left branches of the gastric arteries, the splenic and the 
gastro-hepatic arteries. The location of the ligatures, along the arteries 
depends on the location of the excision. In all cases the ligatures must be 
close to the excision to avoid having an area of the stomach left without 
blood supply. Place a gastrectomy forceps, the jaws protected with rubber 
tubing, across the stomach just back of the point of each excision, and two 
othem across the part to be removed far enough from the others to allow 
cutting between them with shears. The forceps protect against hemor- 
rhage and escape of contents while the latter prevent escape of material 
contained in the part to be removed. Remove by cutting between the 
clamp with scissors and suture both ends with continuous suture over and 
over the cut edges to control hemorrhage, and invert the ends by putting 
in Lembert sutures. Remove the forceps and take up a part of the anterior 
wall of the stomach and apply the forceps, having the part that projects 
through the forceps about 2 inches long by J inch tlirough. Do the same 
with the duodenum .about 3 inches from the pylorus. Place the forceps 
close together and apply sutures through the imiscul.ar coat close to the 
lower jaw of each forceps, and do not cut off the suture. Then make an 
incision in the stomach close to the line of sutures aud one in the duodenum 
to correspond with the one in the stomach. Then with a new suture join 
the distal edges of the wound with Connell's sutures, the forceps being 
loosened but left in place to support the stomach. These latter sutures 
invert the cut edges and the first suture can now be continued over the 
Connell suture ns a Lembert suture. Return the organs and suture the 
laparotom}' wound. After forty-eight hours feed liquid food for several 
days. 
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Examination. — The intestines can be easily palpated through the ab- 
dominal wall in most small animals, when they are not too fat, and this 
greatly assists in making an accurate diagnosis, especially of foreign 
bodies, fecal acciunulation (coprolith), etc. This is best done by placing 
the animal in the standing position using both hands, one on either side 
of the abdomen. The kidneys in dogs and cats should not be mistaken for 
other enlargements. When necessary to make a more careful examination, 
as for perforating wounds, volvulus, etc., explorative laparotomy shou 
be employed. The intestines are best reached by making the_ incision at 
the median line in the middle of the distance from the xiphoid cartilage 
to the anterior border of the pelvis, and of sufficient size to permit ol a 
thorough examination of the entire length of the intestine. T.he roen gen 
rays can be employed to detect foreign bodies. , „ . , 

The feces should be carefully examined for the following. ’ 

color, odor, quantity, consistency, presence ^ blood_, ^ - 

ova, mucus, foreign bodies, undigested food. The peristalsis i p 

and can be examined by placing the animal on its side, • f 

men with a towel or cloth and applying the ear. The 
great assistance for this purpose. Percussion is important in differentiat g 
accumulations of fluid or gas in the abdomen or intestines. 


ENTERITIS 

Two forms of enteritis are recognized in small animals, nL.. («) 

'‘Icutetnteriiis.-Definition.-This is a catarrhal 
raucous membrane of the small intestine, as "cH “s stand- 

tlie large bowel. In small animals it is iraP^.f « bo"" Is 

point to recognize the condition as affecting die P‘ -i,. nccompanics 
as: duodeniti!, ileitis, jejunitis, etc. Enteritis JXn exSffirinto 
acute gastritis, the causes producing acute gas r 

the intestines. ^ to that of acute 

Etiology.— The etiology is in many respcc s J pjpecs of bone, 
gastritis: (a) foreign bodies which irritate, a«ah as sha p 1 , 

"ecdles, etc. These when swallow«i pa- tiroiigh .be^st™ 

die intestines, often producing extensue ir”*- operation-., sorb 

m an acute inflammation. Enteritis may res* rectal injection*; arul 

a-s laparotomy when the bowels are roughly bandied, rectal mjec 

^finipulations, etc. , . , , „• „lio-:i)horn>. mercury. 

(fj) Chemical substances (carbolic acid. ■ . _,rro-ive netion on 

produce a very severe form of enteritis , j ^^ju■n eai«*n 

mucous membrane. Chemical irritants t^n * 

‘*y the animals will produce the same com » • ' f,-nnent:itJ'»n 

quantities of foods, or digi*stive distiirham;e^ . diri-ctK e\(itr.Tn 
intestinal tract and the fonnatimi of irritant, th.il ^ 
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inflammatory condition. Also foods (meat, fish) may contain preformed 
toxic bodies, such as ptomaines or other products of bacterial action, which 
may occasion x'iolent inflammation of the bowels. Cats are frequently 
affected by eating fish partially decomposed. The injudicious treatment 
of animals tor the removal of intestinal parasites is a frequent cause of 
enteritis. 

(c) Exposure to cold, or sudden cooling of the surface of the body may 
produce an enteritis by interfering with the innervation and circulation in 
the intestinal walls; also taking large quantities of cold water, frozen or 
very cold foods will induce it. 

(d) Bacteria probably rarely cause inflammation of the bowels directly, 
hut their action upon the intestinal contents causing fermentative changes 
are causes of enteritis. Enteritis is a common complication in certain 
infectious diseases (distemper, etc.). 

(e) Severe infection with animal parasites can produce acute enteritis 
by tlie irritant action of the parasites upon the mucosa producing congestion 
and in some cases by attaching themselves to the membrane or burrowing 
into it. The severity of the infl.ammation produced depends very largely 
upon the number and species of parasites present. This condition is 
observed nio.st often in puppies and kittens. Acute enteritis also occurs 
secondarily to otlier diseases, such as septicemia, peritonitis, and coccidiosis 
of rahbits. 

Pathology. — The mucous membrane of the bowel may be involved in 
its entire lengtli with almost equal severity, but usually certain portions 
arc more seriously aflected than others. The mucosa is swollen and red- 
dened, the surface usually covered with mucus, which may he tinged with 
blood; and sometimes the submuepsa is edematous with hemorrhagic extra- 
vasations. The Ijnnphatic follicles arc enlarged and project out from the 
mucosa prominently ns light p,atches against tlic inflamed surface of tlio 
mucosa. In severe cases i)scudoinemhranous or diphtheritic infl.ammatious 
of the nmcotts menihrane of tiic intestines may he seen occurring iisualiy 
secondary to infections originating elsewhere or'from the action of corrosive 
imisons, which are very common in dogs. In all of these cases the mucous 
memhranc is covered with an c.xicnsivc, dirty yellow or grnyisli dcpo.sit, 
apiieariag ns a coating over tlie surface or ns a firmly attaclicd pseudo- 
lacmlirane. Tliis iiseudoinemlirnne may he found in tlie entire length of 
the hou'cl. Areas of the necrosis and deep ulceration arc often seen wliere 
tlie psciiilomemliranc lias heen dislodged. Hemorrhages are often found 
under and from the iiiiieosa, the hlood ini.xiug with the intestinal contents 
foniiiiig a dark rcii iiiass. 'Hie feces are very tliiii, even in tlie large iiitc-s- 
tiae, iiiul liave a disiigreealile caior. Tlie mesenteric lympli gliuuis are 
swollen and (xleiiiatoiis. 
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blood, sometimes passed in quite large quantities, and in the form of clots. 
^^^len due to poisons, the odor of the poison is often noticed in the feces. 

Colicky pains are noted and in severe cases intense abdominal pain is 
one of the most prominent symptoms. The abdominal muscles are tense, 
contracted, often giving the animal a “tucked up’’ appearance. In severe 
inflammation of the,bowels the dog will often lie stretched out on its abdo- 
men, showing intense pain by howling, crying, nervousness, etc. Some- 
times the nervous symptoms will be prominent enough to simulate rabies. 

Vomiting is a common symptom provided the stomach is involved. 
The vomitus usually consists of food particles, mucus, blood, bile, and in 
rare cases feces from the small intestines. There is loss of appetite, except 
in the very mild cases. Fever is more or less high in the early stages, 
while later in the dog it becomes subnormal. The temperature, as a rule, 
cannot be depended upon to determine the severity of the condition, as it 
may be increased in slight cases, and in severe, be normal or subnormal. 
The general symptoms are those of weakness, in proportion to the degree 
of inflammation, complete prostration or collapse. The surface of the 
body becomes cold, the mucous membranes cyanotic, and there is well- 
marked dyspnea and a weak, rapid pulse. In cats the fliarrhea is a very 
prominent early sjTnptom. The feces are liquid and often mixed with 
blood. Complete prostration takes place early under sjTnptoms of dyspnea, 
general weakness, and a very rapid weak pulse. 

Diagnosis. — The recognition of acute enteritis offers no great difficulties 
in most cases. The' anamnesis, sudden onset, abdominal pain, and the 
severe diarrhea are all quite characteristic. Only when diarrhea is absent 
would the diagnosis be difficult. A careful examination should always be 
made to determine if possible the cause of the enteritis, whether it is a 
primary condition or secondary to some other disease. E.xamination of 
the feces should be made both macro- and microscopically to d^ermme 
their condition, the presence of blood, foreign material, parasites and 


their ova. . . . „ 

Prognosis.— In ordinary cases of enteritis the prognosis is usually f^'’or- 
able. However, it depends ver>' largely upon the cause, and all cases should 
be considered serious until the cause can be determined. due to 

corrosive poisons, ptomaines, toxins, etc., the prognosis should be con- 
sidered very unfavorable, depending upon the amount of the nriatcnal in- 
gested. In cats the proposis should be guarded as these animals arc ^■e^y 

sensitive to intestinal disturbances. 

Treatment.- Kyj/iVm'c.-The animals should be placed m a vam, dr^ 
place which is /ell ventilated and free from all noise and excitement 
Not too manv small animals should be allowed m one room, and the f oo s 
should be thoroughly cleaned (daily) and disinfectants, such ^ 

acid (5 per cent), freely used. The drinking water * 

and the food, when allowed, free from dirt. dust, mid no I' ‘ 

bowel discharges. Collections of feces on the ^ 

with warm water or bicarbonate of soda solution {- pe - 

may washed with clean water to remove .all food \ / 

remain to decompose and eventually be swallowed to jKriHtnnt, 

tinal disturbance. . . ,, f i : f,,r 'it 

Diclctic - In most ca«^es of .acute enteriti->. all food i^ vitliluld lor .it 

uicuc. in mo'.c c.i t Vftrr thi>. time, ulien impro\ einent 

least twenty-four to forty-oiglit hoiirN. Alter tin 
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begins to be noticeable, dogs may be given small amounts of lean meat 
finely divided, milk, beef tea, rice soup, etc., once or twice daily. Rabbits 
should be fed small quantities of roasted oats, corn or barley, or roasted 
bread. Small amounts of cooked rice, oatmeal, cornmeal or bread and milk 
may be given onee daily. Green foods should be withheld at first and only 
allowed in small quantities several days after improvement is noted. They 
tend to increase the diarrhea by their laxative action. 

Medical— In m[\d cases of enteritis, due to errors in feeding or irritating 
foodstuffs, etc., small doses of laxatives are indicated to remove the irritat- 
ing material from the bowels. Castor oil (dogs, 15. to 40.; cats, 3. to 15.; 
rabbits, 5. to 10.), or calomel (dogs, 0.3 to 0.4; cats, 0.1 to 0.15; rabbits, 

0. 2) can be administered. Magnesimn sulfate (dogs, 10. to 15.; cats, 

1. to 5.; rabbits, 1. to 3.) is frequently used for the same purpose owing to 
its increasing the fluids in the bowels and flushing them out more promptly 
and thoroughly. It is best administered in solution with \yarm water. 

In more severe cases where the diarrhea is persistent after the use of 
laxatives, it is necessary to administer styptics, such as opium (dogs, 0.1 to 
0.5; cats, 0.005 to 0.2; rabbits, 0.05 to 0.1). In cases where severe pain is 
present, especially in dogs, morphine sulfate is indicated. It may be given 
(for dogs, 0.02 to 0.15) as a subcutaneous injection dissolved in water (5.). 

Astringents are sometimes of value in controlling the persistent diarrhea 
and tannic acid is often administered for that purpose in the following 
dosage: dogs (0,1 to 0.5), cats (0.05 to 0.2), rabbits (0.05 to 0.2). 

Where fermentative processes continue in the bowels disinfectants may be 
administered: lysol (0.5 to 2.), creolin (0.5 to 2.), salol (0.2 to 0.8). 

It is often advisable in dogs to* wash out the intestinal tract with bicar- 
bonate of soda solution (1 to 2 per cent) followed by alum, tannic acid or 
iron sulfate solutions (1 to 2 per cent). This can be done quite readily in 
the dog by the use of a flexible rubber tube inserted as far up into the 
bowels as possible.^ T.he free end is elevated and a funnel attached. The 
solution is poured into the funnel and allowed to gravitate slowly into the 
bowels. When there is no obstniction the fluid will flow into the stomach 
and be ejected through the mouth. In very severe cases, where general 
weakness is apparent, stimulants arc advisable. Subcutaneous Injections 
of caffeine citrate (0.1 to 0.5) may be used as a heart stimulant. Normal 
salt solution, at the body temperature (100® F.), is of great value in severe 
weakness from hemorrhage or narcosis. It may be introduced intraven- 
ously, subcutaneously, intraperitoncalfy or per rectum. 

Chronic Enteritis. — Definition.— This is a chronic inflammation of tlie 
small intestine, involving the upper part of the large intestines, but often 
extending to all parts of the intestinal mucosa. Frequently there is exten- 
sive ulceration at different places along the intestinal tract. In some cases 
the .stomach mucosa is involved from the same cau.ses tliat produce tlic 
clironic enteritis. 
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times chronic enteritis associated with them. Parasites in the intestinal 
tract are common causes. 

Pathology.— The intestines always present evidences of long-continued 
inflammation of the mucosa, the surface being covered with excessive 
secretions of mucus or muco-purulent material. There are extensive areas 
of thickening in the mucous membrane; erosions and atrophy also may be 
present. Ulcerations and cicatrices are often noted. Ulcerations may lead 
to perforation of the bowel wall, producing a localized area of adhesive 
peritonitis, or in some cases a generalized peritonitis. The mucous mem- 
brane is usually bluish-red and at various points will be noted light and 
dark points due to the pathological changes in the structure of the mem- 
brane. The intestinal contents are usually liquid, of a slate gray color and 
emit a very offensive odor. Sometimes when constipation is present the 
feces will be dry and hard in the large bowels, and of a grayish color. 

Symptoms. “The most conspicuous symptom is a continuous or inter- 
mittent diarrhea. However, diarrhea may alternate with constipation. 
The general symptoms are dulness, gradual emaciation, rough hair coat 
and inanition, which is marked, owing to the lost or variable appetite and 
the interference with digestion and food assimilation. From time to time 
the bowels are distended with gases from the fermentative processes in the 
intestinal tract. This is especially marked when constipation is present 
and the peristalsis reduced. At other times large quantities of gases, feces 
mixed with mucus and often streaked with blood, are passed during the 


period of diarrhea. 

In most cases there is little evidence of abdominal pain, except when 
ulceration of the bowel wall takes place and an adhesive or a^ general peri- 
tonitis is produced. Then all the evidences of inflammation of serous 
membranes are present. (See Peritonitis.) ^ ^ , 

Diagnosis. — The long-continued course, the intermittent diarrhea, the 
anamnesis and the general condition of the animal will be sufficient in 
most cases to make a comparatively accurate diagnosis. However, a 
careful and thorough examination should always be made to determine if 
possible the cause of the enteritis. This is valuable, especially for a proper 
prognosis and rational therapeutics. The feces should be carefully ex- 
amined for parasites and their oya, as these form a frequent cause. 

Further, as this condition is often secondary to other diseases, a differ- 
ential diagnosis should always be attempted. I>ook for chronic constitu- 
tional diseases, diseases of the liver, heart and lungs and chronic infectious 
diseases. , . . 

Prognosis.-Chronic enteritis whether of primary or secondary onpn 
should be considered unfavorable owing to the pathological changes which 
have taken place in the mucous membrane. Complete recovery can hardlj 
be expected even in mild cases. In mature animals the prognosis is con- 
sidered more favorable than in young animals. II hen it occurs ccondar 
to other diseases the prognosis depends largely upon e P"™' . ■ ' 

Treatment.-A careful regulation of the diet (see Acute Enter is s of 
great importance and should be thoroughly impressed upon the 
, -Ifrfi-cal.-The action of the bowels should be kep as rep ar 
h.v the use of castor oil, magnesium sulfate, etc. 5''^? ‘ 

When diarrhea beeomes persistent astringents are indieateil. .is in acute 

enteritis. 
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Washing out the bowels (see Acute Enteritis) is especially valuable in 
chronic enteritis to remove irritating material, mucus, fecal matter, etc. 

If parasites are present proper anthelmintics should be employed. (See 
Parasites in the Intestines.) 

To encourage the appetite and to aid in digestion, bitter stomachics 
(gentian, nux vomica) are indicated. In the treatment an attempt should 
alwa^^s be made to remove the cause; when secondary to other diseases 
treatment should be given to promote the removal of the fundamental 
disease. 

INTESTINAL HEMORRHAGE (ENTERORRHAGIA) 

Definition.— This is a condition wliere hemorrhage takes place from the 
intestinal mucosa. It may be due to a definite change in the structure of 
the mucosa or occur during the course of certain diseases attended by 
hemorrhagic diatheses. 

Etiology.— The causes of intestinal hemorrhage are quite numerous: 
(a) mechanical agents, such as sharp foreign bodies which penetrate the 
intestinal mucosa and injure the blood-vessels, producing a more or less 
severe hemorrhage. Parasites, by their irritating action on the mucous 
membrane, or by burrowing into the mucosa, will produce the same result. 
Injuries, such as being run over by vehicles, kicks, blows, etc., over the 
region of the abdomen will often rupture some of the vessels in the intestinal 
mucosa, resulting in hemorrhage. 

(1)) During the course of poisoning by chemicals or caustic substances, 
severe hemorrhage often takes place due to the corrosive action on the 
mucous membrane. Drugs, when administered in large doses, may produce 
a congestion of the blood-vessels of the mucosa, resulting occasionally in 
overdistention and rupture. 

(c) iremorriiagc takes place sometimes from an engorgement of the 
intestinal circulation from diseases of the heart and liver, hemorrhagic 
infarction of tlie bowel from embolism or thrombosis of the mesenteric 
vessels, intussusception or strangulation of the bowel, or hernia. In these 
cases the hemorrliagc may result from an o^’erdistention of the blood- 
vessels. 

(d) During the course of some diseases severe hemorrhage in the intes- 
tinal tract occurs, as in ancniias, severe infections (distemper) and certain 
degenerations. 

(c) 'Iiimors (c.arcinomata) and nlcerations on the mucous membranes 
may lead to severe hemorrhage by destruction of some of the blood-vessel 
walls. Ilemorrhoids, collections of feces, etc., may produce iieinorrhage in 
the large bowels. 

Svmntoms.— Ilemorrhacc in the intestinal tract is often rlifTifnlf in mcotr- 
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occur during ulceration, action of parasites, etc., may produce different 
grades of anemia, depending upon the extent of the hemorrhage. 

Diagnosis.— This can only be made after a careful examination of the 
animal and the discharges from the bowels. When slight hemorrhages 
take place, a microscopic examination of the discharges may be necessary 
to determine the presence of blood. 

Prognosis. — This depends upon the cause, and the extent of the hemor- 
rhage. In most cases bowel hemorrhage should be considered serious, as 
it is often impossible to determine the cause or extent of the hemorrhage. 

Treatment. — The cause should be determined if possible, as the treatment 
depends very largely upon this factor. Opium is often of great value to 
suppress peristalsis. The tincture may be used in the following dosage: 
for dogs (0.5 to 1.), cats (0.2 to 0.5), rabbits (0,2 to 0,5). Astringents, such 
as tannic acid, tannaform, etc., are also indicated. They should be admin- 
istered in rather large doses, and repeated every hour or so. Adrenaline 
chloride is most useful in severe hemorrhage: the dose for dogs is 2. of a 
1 to 1000 solution given every hour; other animals one-half the quantity. 
Ergot may also be used. Hemorrhage from the rectum or large bowels is 
best treated by injections of gelatin dissolved in^ hot water, astringents 
(alum 2 to 5 per cent), or cold water. The injections should be repeated 
as often as necessary to control the hemorrhage. ^ 

When there is great loss of blood, normal salt solution (500.) should be 
administered intraperitoneally or per rectum. Further treatment depends 
upon the symptoms that develop. 
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contents tlirough the bowels. The most common causes of diarrhp there- 
fore are; (a) drinking excessive quantities of milk or water or eating large 
quantities of fat meat, lard, or butter. The unabsorbed fat or its decompo- 
sition in the intestinal tract acts as an irritant and greatly increases in- 
testinal activity* 

(6) Foods will sometimes produce diarrhea by their irritating action on 
the mucous membrane. Such substances as table scraps containing fruit 
stones, parings, or fish, cheese, milk, etc., may undergo fermentative 
changes in the intestinal tract or from their decomposition contain pre- 
formed toxic substances which excite diarrhea. Excessive amounts of 
food may set up a diarrhea as a result of derangement of the gastric diges- 
tion and secondary bacterial fennentatioiB. 

(c) A large number of purgatives, when administered in large doses, will 
produce diarrhea by acting upon the muscle of the bowel and the nervous 
mechanism stimulating peristalsis and thus hastening the contents through 
the bowels before absorption can take place. Salines (magnesium sulfate) 
increase the amount of fluid in the bowels, and also stimulate peristalsis. 
Some foods in which bacterial decomposition has taken place will have an 
action similar to .salines greatly increasing the amount of fluids in the 
bowels by exciting secretion from the glands in the mucosa. 

id) In some animals (cat) the nervous mechanism of the stomach will 
be greatly influenced by shock, fright, excitement, etc., and severe diarrhea 
may result. 

(c) Diarrhea may result from diseases of other organs. In diseases of 
the stomach, when undigested food is passed into the intestines, the result- 
ing irritation may induce severe diarrhea. In valvular insufficiencies or 
other heart lesions a congestion of the mucous membrnjje of the boweJ 
results and an excessive secretion follows. Diseases of the kidney may 
also produce diarrhea by vicarious excretion of urea via intestinal tract. 
The urea decomposes producing free ammonia which irritates the mucosa 
causing a severe form of diarrhea. 

(/) Various infections in the bowels (distemper, etc.) are associated with 
a more or less intense diarrhea. Infections with lesions at some distance 
from the bowels may have diarrhea as a consequence due to the elimination 
of toxic substances from the intestinal mucous membrane. An overproduc- 
tion of bile during the course of some diseases of the liver can have the 
same effect. 

0?) Organic diseases of the bowels (catarrhs, ulcerations) often lead to 
diarrhea from the irritation and resultant products of decomposition. 

(/i) The normal contents of the bowels contain numerous varieties of 
organisms, which under abnormal conditions may multiply sufficiently or 
incrca‘>e in virulence us to become pathogenic, producing diarrhea. 

(i) Various specific organisms (coccidia, etc.) produce diarrhea. They 
will he considered under the diseases caused by them. 
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has not been sufficiently neutralized in the small intestines, may produce 
inflammation in the lower bowel, due to its irritant action upon the raucous 
membrane. In cases where both the small and the large bowels are involved 
the discharges are more abundant and liquid. The feces will be very thin 
and of a yellowish or a dark brown color. When the large bowel is particu- 
larly affected, the animal shows Irequent attempts at defecation, and only 
a small amount of feces and blood mixed with quantities of mucus will be 
passed. 

In the more severe forms of diarrhea colicky pains are often observed 
and in some cases the pain becomes intense. There are frequent attempts 
at defecation, and tenesmus is not unusual. When severe diarrhea is 


present it frequently produces extreme prostration and in cats complete 
collapse. The extremities become cold, the mucous membranes at first 
pale, later cyanotic and every evidence of extreme weakness appears. 

The temperature as a rule becomes subnormal; however, in the very 
early stages it is often elevated one or two degrees. 

The severity of the symptoms and the course depend very largely upon 
the causative agents producing the diarrhea. In mild cases it lasts only a 
few hours; in the severe forms several days. ^ ^ 

Diagnosis.— This is established mainly by determining the cause. Ihe 
history of the case is of great service in this regard. A thorough examina- 
tion of the animal and feces is necessary for a differential diagnosis to dis- 
tinguish this condition from specific diseases of the bowels. 

Prognosis.— The prognosis is favorable in most cases but depends largely 
upon the cause. Diarrhea is a symptom and not a disease. L ntil the 
cause is determined an accurate prognosis cannot be made. 

Treatment.— Dietetic— k\\ food should be withheld for at least twenty- 
four to forty-eight hours, especially where but little weakness or prostration 
is apparent. Should weakness develop small amounts of milk, or milk and 
egg beaten together, should be given every four to six hours. Later when 
the symptoms of diarrhea begin to disappear a little lean meat ma> be 
allowed. Cats mav have small quantities of nee and milk, or salmon. A\ oid 
the use of laxative>oods, or foods containing irritating material ot any kind. 

ilMfcal.-The first indication in the treatment of diarrhea is the evacua- 
tion of the irritating material from the intestinal tract. In a j^rge percent- 
age of cases the spontaneous evacuations are sufficien o r Mature 

of this material. However, as a general rule, .t ■^^“dv.sable to ass. t Nature 
by the administration of a laxative to ensure the p^romp Vibbits 

irritating ingesta. Castor oil (dogs, 15. to 40.; eats, 5. ^ f - 
}■ to 4.) is valuable. After thorough evacuation of the boueb opiates are 
indicated to control the excessive peristalsis an sec n o to 0 o) 

tincture of opium (dogs, 0.5 to 1.; cats, 0.2 to 0.5; rabbits, 0.. to O.ob 
These doses can be repeated every few hours i ncidit\' 

Small doses of lime water are of value to neu r. - acid- 

which is often a common condition in small anm • - 
opMlus milk in certain cases in the dog. small 

Where severe pain is present, \\liicn racne siihfutaneoUNh • 

(loses of morphine sulfate (0.05 to 0.10) ma\ J g treated as in aeiite 
Where the diarrhea becomes persistent, i s ‘ ||„(‘ solution should 

or chronic enteritis. To prevent dehydration normal salnu -solnli. 
be administered subcutaneously or intnivenoii'' \ . 
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CONSTIPATION— OBSTIPATION— INTESTINAL OBSTRUCTION 

Definition.— An infrequent or difficult evacuation or retention of feces 
which may become abnormally dry or hard. 

Etiology.— The common causes of constipation in dogs are lack of exer- 
cise and feeding dry food. Dogs kept in* the house or kennel often with- 
hold the feces until they become haid and dry. Usually in old dogs the 
peristalsis becomes slowed and there is lack of tone in the muscular wall 
with some dilatation of the large bowel which causes constipation. The 
passage through the intestine may be blocked by fecal masses (coproliths), 
foreign bodies, calculi, parasites or hair balls, the latter being more com- 
mon in cats as they lick off and swallow loose hair. The lumen of the 
intestine may be narrowed as a result of chronic inflammation, cicatricial 
contraction, stenosis, tumors within the wall, or hemorrhoids. Causative 
conditions external to the bowel are hernias, adhesions, tumors, abscessed 
anal glands. Other causes are clironic inflammation of the liver with sup- 



Fig. 8. — Ob-stipation. 


pression of liile; chronic diseases of the spinai cord; eniarged prostates in 
oid dogs; elironic infiainmation of the anal glands; agglutination of the 
liair nitii feces at tile aims in iong-Iiaircd dogs. Rabbits are commonly 
airectcd by eating too much dry food. Hair balls or masses of liair and 
feces are often found in tlicse animals. 

Pathology.— Tile feces are dry, Imrd, usually of a liglit gray color and 
.sometimes cos’ered witli mucus or streaked rvitli blood. Coprolitlis or 
calculi or im])actions of large size often result in necrosis of the intestinal 
wall witli perforation and peritonitis. 

Symptoms.— Mild ca.ses sliow only dilficnlt defecation at long intervals 
(two to four days). Tlie feces are very dry, imrd and may be streaked witli 
lilooil from injuries produced in the rcctaj mucosa. 

In severe eases tlic retained feces decompose producing toxins wliicli arc 
absorlicd and intoxicate tlie patient. The odor given oil from tins condi- 
tion is very eliaractcristic and olTcnsivc. Tlie animal will sliow depression, 
Vi-s of appetite, incrca.sed temperature (103° to 101° I’.), and tin'rst. Krc- 
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qucnt efTorts at defecation are made, the attempts inducing cries of pain. 
There is a characteristic carriage of the tail which is arched as when 
defecating, and a fulness of the abdomen. Vomiting is not uncommon, 
especially in the more acute cases, the vomitus containing some bile and 
feces. Dogs and rabbits often show paralysis of the posterior parts. 

Digital examination per rectum or over the abdomen will often reveal 
sensitiveness and the impacted fecal masses. 

Diagnosis.— The frequent attempts to defecate, the condition of the 
evacuated material, and the presence of fecal masses on digital examination 
will readily identify the condition. Roentgen-ray is very valuable in 
determining the extent and size of the mass. 

Prognosis. — Favorable in mild cases when due to errors in feeding; 
otherwise depends upon the size, extent and length of time the condition 
has been present and as well upon the primary cause of the condition. 

Treatment. — j\Iild cases of constipation may be relieved by the use of a 
purgative given in full doses (castor oil D. 15. to 40., C. 5. to 10.; calomel 
0.05 to 0.15), while in chronic cases after these purgatives clear the bowel 
small doses of laxatives (extract of cascara sagrada, 2. to 10.; tincture 
rhei, 5. to 10.) must be given for some time to prevent a recurrence of the 
condition. Tincture of nux vomica (0.3 to 0.6) or strychnine sulfate (0.001) 
is useful to stimulate peristalsis, especially when there is enerv'ation from 
diseases of the cord, and to increase the tone of the muscular wall in dilata- 
tions. In obstipation large quantities of warm soapy water, or oil and 
water, introduced with a soft rubber tube and irrigator well up into the 
rectum, will stimulate peristalsis, lubricate and soften the fecal masses and 
facilitate removal. Large doses, several ounces, of mineral oil given via 
mouth also facilitates softening and removal of the mass. A blunt irrigat- 
ing curette can be used to break down the hard masses. Manipulation of 
the abdomen while irriffatinff is often beneficial. 
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the part of the intestine involved and apply a long bowel clamp lengthwise 
across a curved portion of the bowel, clamping off about 3 inches above the 
affected area, and another below, having not less than 8 inches between the 
two clamps. Bring the clamped-off portions in apposition, making a 
circular loop in the bowel, thus having the peristalsis in the same direction. 
Apply continuous sutures through the muscular and serous coat of the 
clamped-off portion just above the clamps, bringing the two parts in 
contact and leave the suture. Make an incision from 1 to IJ inches long 
of same length and position in each bowel. Apply continuous suture over 
the free edges in contact. Loosen clamps but leave in position, and con- 
tinuing with the latter suture, apply Connell’s sutures closing the opening. 
Then beginning with the first suture apply Lembert sutures around to the 
point of beginning. Remove vessel ligatures, cleanse and return to the 
abdominal cavity. 

Following these operations all food must be witliheld twenty-four to 
forty-eight hours and then only small amounts of liquid food for several 
days. Tumor formations in the bowel are rare but when causing trouble 
must be removed by entercctomy (see Enterectomy). 

VOLVnLUS 

Definition.— An intestinal obstruction due to a twisting or knotting of 
the bowel. 

Etiology.— This condition is rare in dogs owing to the short mesentery. 
It may occur following falls or rough handling by children during play, 
or by a portion of the bowel passing tluough an opening in the mesentery 
causctl by an injury or following operations (enterectomy). 

Pathology. — Volvulus of the bowel is more or less obstructive otving to 
twisting or kinking wiiich it produces. In other cases a loop of intestine is 
twisted about another like a bow knot or slipped through an opening in 
the mesentery which partly obstructs the passage of the contents. Gas 
formation soon dilates the bowel further obstructing it and also the blood- 
vessels. LYhen the obstruction is complete the bowel above is much 
distcndctl while the part actually' involved, having the circulation arrestcfl, 
will appear dark red and later become necrotic leading to peritoniti-s. 

Symptoms. As the condition is acute the symptoms appear suddcnl.v 
and are very pronotmeed. ’Ihey* arc al>dominal pain, accompanied b.v 
vomiting, great prostration and a hard, rapid pulse. Palpation of the 
alxlomcn may or may not produce much pain; sometimes no change in tlie 
intreitine can be detected. 

Diapiosis.— The acute abdominal pain, the sudden onset, rapidly increas- 
ing severity of the symiptoms, vomiting and rapid pulse, serve to identify 
volvtdus and differentiate it from other more chronic forms of intestinal 
olistruction. 

Prornosia.— Unfavorable unless rrsargnirrsl early when a prompt oiara- 
tion affonls relief. 

Treatment. — Injections of large quantities of warm water or of air into 
the rectum may lx- Irencficial in some ettses. However, owing to the 
rapid changes taking place in tlic lanvel. laparotomy shonhl lx- ]X’rfonmsl 
c.arly. and an attempt made to reduce the volvulus. .Should the involvcsl 
part of the intestine lx- merotie. enterectomy must lx- emjilovisl to renms e 
the entire p.art affcctcsl. 
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INTUSSUSCEPTION 

Definition.— The invagination of a part of the intestine into an adjacent 
portion. 

Etiology.— The exact causes are not known, although from the conditions 
under which it occurs and by experiments it is believed to be due to irregular 
innervation by which a given spot is contracted while immediately below 
it there is a dilatation, thus permitting the latter to invaginate the former. 
It may be produced by supercatbarsis, increased production of bile (icterus), 
or the taking of cold water immediately following severe exercise, all of 
which excite innervation or produce sudden increase in peristalsis. Predis- 
posing causes are constipation; dilatation^ following removal of fecal 
masses by enterotomy; end-to-end enterectoray, the circular cicatrix being 
incapable of contraction or dilatation which favors invagination; tumors 
in the intestinal wall. Intussusception may involve any part of the small 
intestine. The small intestine may pass in the ileocecal valve. Invagina- 
tion of the colon or rectum may also occur. 

Pathology. — Intussusception is a condition in which one part of the 
bowel slips into another forming a sausage-like enlargement of varied 
length. The enlargement is slightly curved from tension of the mesentery. 
As a result of the constriction, blood circulation is interfered with and often 
entirely arrested. In the early stages there is slight reddening, later the 
parts are swollen, congested and of bluish color. Adhesions occur between 
the adjacent layers in a few hours and finally the parts become Mcrotic 
and may perforate, leading to peritonitis. The rapidity with which these 
changes occur depends upon the extent of the intussusception further 
the invagination the greater the pressure on the blood-vessds; if the circu- 
lation be completely obstructed, necrosis will occur in a few hours. 

Symptoms. — Intussusception manifests itself early by abdominal pain, 
the tension on the mesentery producing the first symptonis. It has been 
noticed in a few cases that the animal will lie on its back in order to ease 
the pain from mesenteric tension. Later symptoms o ^ 

become prominent, the feces frequently show the presence of blood, there 
is tenesmus, colicky pains and occasionally vomiting, and the vomitus may 
be mixed with feces. Palpation of the abdomen may reveal an elongated 
enlargement of the bowel and slight pressure will cause pam. 
difficult in very fat animals or those having a very ^ ^ , ui 

Diagnods.-The presence of the painful enlargement of the 
stools, tenesmus and the sudden occurrence are the principal diagno 

^''Pr”^"osis.-Unfavorable in all cases iodTcoveJy 

early and reduced or the portion excised (enterectoray) S 
may be expected. Spontaneous healing may occur by sloughing of the 
invaginated portion and adhesion at the anterior par . l 

Treatment. -Intussusception of the Pof Ss of 
reduced in the early stages by dilating ‘be annlied 


large quantities of warm water, using as 


i be applied 

aafely.- Air may also be used in the same raannen 

shmulants to peristalsis should not be ® ut once resorted to when 

the invagination. Operative measures should be ^^^resonen 


Other efforts fail. A laparotomy 


S b^ perfonned at the median line 
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just posterior to the umbilical scar, the enlarged portion of the bowel sought 
and attempts made to reduce it by earetul manipulation. A small blunt 
probe or scalpel handle may be inserted between the adhered peritoneal 
surfaces to break down the adhesions which hold the two layers together. 
If this is impossible enterectomy must be performed. Place ligatures of 
heavy suture material around the bowel a short distance above and below 
the affected area and cut off the bowel with scissors making the incision 
diagonally across the intestine. Cnt off the mesentery supporting the part 
to be removed, ligating each vessel as it is reached. Bring the parts of the 
bowel in end-to-end contact and suture with Connell’s suture or if pre- 
ferred a lateral anastomosis may be used. Aseptic end-to-end suture of the 
intestine may be used as described by John E. ScarfV, JI.D., AnnaU oj 
Surgery, 192G, 83, 490. After-treatment is the same as for enterotomy. 

WOUKDS OF THE INTESTmES 

DeMtion.— Wounds of the intestines frequently occur in small animals, 
especially the dog. which is more subject to injury than the cat or rabbit. 

Etiology.— The most common causes arc; falling from a great height, 
being nm over by vehicles, kicks, or severe blows over the abdomen. 
Punctured wounds of the abdomen often penetrate the intestines, such ns 
gunshot wounds or those produced by sharp objects (forks, etc.) which 
penetrate the nbdoniinal walls. Penetrating wounds should always be 
considered serious, as the extent of the injtiry in the abdominal eavity is 
diflieult to determine. There is also danger of infection being carried into 
the nhdoininnl cavity from without, or frotn within, the bowel contents 
escaping into thc cavit.v and causing scplio pmtonitis. 
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incision should be made in the median line to allow a complete and thorough 
examination of the entire intestinal tract and other organs. The intestine 
should be thoroughly examined the entire length, and any wounds found 
closed with Lembert sutoes. If the wound is extensive, as a rupture of the 
bowel, it should be closed as in enterotomy. In some cases where the 
bowel wall becomes torn or has an uneven surface, a portion should be 
removed. (See Enterectomy.) 

The organs should also be inspected and any wounds in them sutured. 

The abdominal cavity should be thoroughly irrigated with a boric acid 
solution (2 per cent), or normal salt solution, especially in those cases where 
intestinal contents have escaped or blood is present. 

Should the animal be weak from loss of blood, stimulants should be 
given, such as strychnine sulfate (0.001) repeated as often as necessary. 


CROUPOUS ENTERITIS OF CATS 

Membranous Enteritis 

Definition. — A croupous or membranous inflammation involving the 
mucous membrane of the intestines. 

Etiology. — Croupous enteritis is observed most frequently in kittens 
occurring as an epizootic in certain districts during the winter and spring 
seasons of the year. The exact etiological factor has never been determined. 
It is possibly due to a virulent form of the colon bacillus aided by a reduc- 
tion in resistance from exposure to cold, irregularities in diet, parasites, etc. 
Older animals are also occasionally affected but not in such large numbers. 

Pathology. — The principal pathological changes are noticed on the 
mucous membrane of the bowels, the muscular walls, and the mesenteric 
lymph glands. The mucous membrane is highly congested, reddened, 
swollen, and the surface covered with a thick membranous exudate. Often 
the epithelial surface and even the submucosa will become loosened from 
the other tissues. The wall of the bowel is edematous, and the serous 
covering shows inflammation. The mesenteric hmph glands are enlarged, 
edematous, and show acute inflammatory changes. The liver, spleen and 
kidneys show similar changes. The contents of the bowels are liquid, and 

contain considerable blood. . . , , 

Symptoms.-The early s>-mptoms are: vomiting and a severe diarriiea 
which comes on suddenly and usually affects several anima s ,a le same 
time. There is a complete loss of appetite, depression, and m twenty-four 
to forty-eight hours the animals will become very weak, comatose and die 

ma"^os“s'-The epizootic character of the 
the age of the animal affected are indicative. It c.mi >o 
various kinds of poisonings; the anamnesis therefore should he cnrefi.lli 
ascertained to assist in tlie differential diagnosis. nf 

Prognosis.-Should be considered unfavorable; the largest pcricnt. g 
cases terminate fatally. . , f,w.f,,rx 

Treatment.— Treatment of croupous enteritis IS .1'' . lini'nl'nits -inil 

hittlc can he done cNcept the administration 

bowel disinfectants. .Vs prophylactic measures, .1 11 p.,r,.f„|h 

thoronghlv cleaned and sterilized, and the discharges of th la.a . Is c.ir, full, 
taken care of to prevent further cont.amiiiation of the fmxl. 
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PAEASITES IN THE INTESTINES 

In small animals, parasites in the digestive tract are very numerous. 
They pass rapidly through the anterior portion of the digestive tract, which 
prevents their becoming fixed; also in this portion of the canal secretions 
for their proper development are lacking. In the stomach, owing to its 
acidity, they do not remain long, bnt are either destroyed or pass into the 
small intestines. In a few instances, however, they may burrow under- 
neath the mucosa of the stomach. The intestines are favorable for the 
development of parasites, owing to their length, the presence of an abun- 
dance of fluid, and the slow peristaltic movement of the bowels which does 
not materially interfere with their fixation and development. The majority 
of the parasites are found in the small intestines; fewer are found in the 
cecum, colon and rectum. Eacli species of parasite has its particular 
location, and unless in unusual numbers, or under abnormal conditions, 
they will be found infecting an exclusive portion of the bowel. Parasites 
are frequently found in very large numbers, and produce serious disturb- 
ances in the intestinal tract, depending upon the species of parasite and the 
animal infected. The parasites most commonly found in the intestinal 
tract of small animals belong in the following groups: Cestoda; Nematoda; 
Sporozoa; Treinatoda. 

CESTODA 

The dog is the favorite host of tapeworms. They occur in this animal 
in considerable numbers, sometimes so as to excite wonder at the continued 
good health of the host. More than 50 per cent of the dogs e.xamined 
harbor tapewonn par.asites. 

It is essential for the tapeworms to have an intermediate host to com- 
plete their life cycle. The fallowing animals serve ns intermediate host for 
most of them: sheep, ox, pig, goat, rodents, insects, and even man. 

The head (scolcx) of a tapeworm is generally globular and supplied with 
suckers; some species in addition arc provided with hooks. From this 
head, by proliferation, is formed the neck, a thin non-annulntcd constric- 
tion, which, continuing and becoming wider produces the body or strobila. 
The body is in the form of a long, narrow band divided into more or less 
distinct sepnents, and ns these beeome gravid they arc cast off gradually 
from the distal end of the parasite ns new segment.s develop from the head. 
Each of the gravid segments contain mimcrous ova whicli p.ass out with 
the feces. Before becoming detached the segments can also liberate ova 
through an opening on the lateral w-all or ventral surface, called the genital 
pore, forming two ways of disseminating the ova. IVhen deposited in a 
sidtahle medium, preferably wann, moist soil, or filth, tlie ova undergo a 
series of complicated changes which (imdiy result in tlic first larval form. 
In this fonn they are ingested by the intcrmisliatc host, most commonly 
with the food or water. They hiirrow throtigh the intestinal wall anil 
mipatc into the adjacent tissues, or with the bloorl stream are carried to 
(12S) 
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remote parts where they develop into cysts. During the development of 
the cyst in the various organs serious conditions, such as '‘gid” in sheep, 
echinococcus disease of man, etc., may arise in the new host. As the dog 
is the harborer of the parent tapeworm, treatment should be given not 
only to reduce the disorders they occasion in other hosts but also to lessen 
the injury they produce in the dog. The cyst form is the limit of develop- 
ment in the intermediate host. The life cycle can be completed only in 


case the cyst is ingested by and reaches the digestive tract of another host 
in which it can develop. 

Cestodes in Dogs.— The most common cestodes found in the dog are as 
follows: (g) Dipylidium canimim {Txnia cucumerina), a worm 30 to 40 cm. 
long and 3 mm. at its greatest breadth. Its ciuh-shaped head is provided 
with four suckers and four rows of very small hooks. The neck is long and 
narrow. The first segments are narrow, the others are longer than they are 
wide and like melon seeds in form. They are usuallj' a fight reddish-\ eIlo^\ 
in color. Genital pores are double and open toward the middle of each side 
of the segments on a slight prominence. Ova are globular, from 37 to 40 
microns in diameter, and pass from the segments massed in small packets. 
The cyst form is the Cry'ptocysiu trichodeciis and the intermediate hosts are 
the dog flea {Cienocephalides canis), cat flea (Ctenocepkalides 
louse {Trichodectes canis) and the flea that fives on man (Pulex im ans). 
These intermediate hosts become infected by ingesting the ova of the ‘^P®" 
worm which are present on the skin or hair of the dog by having fecal dis- 
charge mixed with the bedding in the kennel. The cysts develop usually 
in the abdominal cavitv of the intermediate hosts which in turn s\\«a 
lowed by the dog with'water and food, or while licking or biting the skin 
to relieve the irritation which they produce. They then attach ^ 

to the walls of the intestine where they develop into the adii ■ 

{i>) Tsenia pisiforniis {Txnia ^errafa)-— This parasite ma.\ gro\j P 
200 cm. in length. Its head is a little broader than ^ ‘T , 

'vith 24 to 38 hooks. Segments at first are much shorter broad , a 

square in the middle portion while the mature sclents «are j 

•ong by 4 to G mm. broad. Genital pore on the i^^eral border an 1 
prominent, causing the border to appear conve.x and sepnci n 
'vider in the middle than at the ends. Posterior borders straight ami the 
angles uneven which gives the strobila a saw-hke appearance. ^ 

«void_and 30 to 40 microns long and 31 to 3G microns 
form is the Cysficercvs pisiformis and is frequent in le r 
<>r hares and rabbits. Daps liccome infcctol by eatinp tli ' 

‘"■elve days tl.e taenia; arc 2 to 3 cm. lonp. and bcco.ne m,.t..r, ... 
im.ntl.s. 



130 


PARASITES IN THE INTESTINES 


dally ruminants. It requires four to five months to fully develop into the 
mature worm. 

(d) Tsenia multiceps {Txnia cQjnwnis).— This worm rarely exceeds 
1 m. in length. Head small, slightly broader than the neck and armed 
with 22 to 32 hooks. Segments narrower than any of the preceding species, 
becoming square with the genital pore developed about the 125th seg- 
ment, 15 to 20 cm. from the head. Mature segments 10 to 12 mm. long, 
3 to 4 mm. wide. Eggs spherical 31 to 3G microns in diameter. The cystic 
form is the Multiceps multiceps which is developed in the brain and spinal 
cord of sheep; more rarely in other domesticated animals, causing the 
disease commonly called "gid.^^ The cyst is polycephalic, the ingestion of 
one cyst producing numerous tmnije. It requires about two to three months 
to reach maturity. 



Tia. 0. Ttcnia pisifonnis (tapeworm ova of dop). 
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in the liver and lungs of ruminants and pigs. It requires one month to 
fully develop. This cyst is polycephalic and polysomatic. 

ig) Tsenia ovis . — This species is 45 to 110 cm. in length. Its maximum 
width is 4 to 8.5 mm. The head bears 24 to 36 hooks. The cyst form is the 
Cysiicerms ends and is found in the muscles of sheep. 

Qi) Diphyllohothrmm fahim.— This species is commonly called the 
“broad tapeworm.” It is one of the largest and may be 10 meters in length. 
The ova are passed from the proglottid, while it is still attached to the 
chain, and are found in the feees of the host. This tapeworm requires two 
intermediate hosts, the first, a fresh water crustacean, and the second, a 
fresh water fish. Infection in the dog is through eating raw fresh water 
fish containing the infective larva. 

' Cestodes in Cats. — Two species of cestodes have been found in the cat. 

(a) Tsenia iaeniaeformis (^Tsenia crassicollis ). — This is the most com- 
mon tsenia found in the cat. It attains a length of 15 to 50 cm. and in 
appearance is similar to those found in the dog. The head is armed with a 
double crown of 26 to 52 hooks and is about as wide as the neck. The 


posterior segments are 8 to 10 mm. long and 5 to 6 mm. wide. Ova are 
globular and 31 to 37 mm. in diameter. This tsenia is represented in the 
vesicular or bladder form by the Cysticercits fasciolaris which inhabits the 
liver of rats, mice and other rodents. This cysticercus, which is always 
coiled up in a cyst it has itself produced, is elongated in forrn, the body 
composed of segments, and from 3 to 20 cm. long, while the vesicle is ovoid 
and frequently no larger than a pea. 

(5) Diphyllohofhrium latum and Dipylidium cantnum are commonly 

found in the cat. . , „ . i 

Cestodes in Babbits. -Cestodes are found in these animals and all belong 
to one genus, the Cittotsenia. These may attain the length of 8 cm., head 
small and supplied with suckers. Segments 1 cm. broad and not so long. 
Two genital pores are in the posterior part of the segment. The cyst form 
and intermediate hosts are unknown. _ 

Pathology.— Cestodes are extremely frequent m dogs, but the various 
species are not equally distributed, and the variation seems to pertain to 
different countries and also to the different sections of the country the 
frequency of cestodes is also directly related to that of the cystic or bladder 
worms infecting ruminants, rabbits, and other intermediate hosts, the 
number of individuals by which each of these cestodes may be represented 
in the same dog Is also variable. The Dipylidmm cantnum varies up to 
360, the T. pisifomiis as high as 64, the T. hjdaiigena and the M.multiccps 
usually less than 10. but the Eehinococais granulosus horn one to several 
thousand. This variation is duo in part to the fact that some cyst forms 
give rise to but one adult par,asite (inonocephalie), while otliens produce 
many (polycephalic). The common location of the ccstodc is m t he small 
intestine; onlv occasionally does it migrate to other parts of the digesti e 
canal. The head is attached to the mucosa by suckers or hooks, and as 
the body may be folded on itself many times long par.asitc^ 
occupy ji short distance of tlic bowel. I-;irpc nmn are 

together almost completely occluding the lumen of the • ' 

is hvpcremic, thickened and covered with mucus, .'-onie of the gl.md a t 
hypertrophied. Rare cases of perforation of the walls by cest.Kles ha 
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been reported, but as a rule the pathological changes are those of a chronic 
enteritis. 

Symptoms.— The symptoms vary considerably, but the usual clinical 
picture is as follows: abdominal pain or chronic enteritis; the appetite may 
become diminished or, in other cases the animal may become voracious. 
Dogs often show s\Tnptoms of irritation in the abdomen by rolling or 
rubbing the abdomen on the gyound, or by biting at it Convulsions and 
epileptiform fits may occur, especially in cats. Unthriftiness, a shaggy 
coat and emaciation are of frequent occurrence. Ripe segments occurring 
in the rectum and anal glands frequently produce irritation in dogs and 
rarely in cats, causing the animal to assume a sitting attitude and to draw 
the anus over the ground. This rather characteristic symptom is fre- 
quently the first observed by the owner. 



Fkj. lO.-Ovn nftlio t«o common rowml ix-orni-i of the iIor. nl«o ovn of hookworm of cIor. 
1 i oiocani fnniM; - Toiaieari* Uoninn; 3 canfno. 
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Nemural is supplied in 18 mg. tablets, each tablet containing 3.13 mg. 
arsenic. The patient should be weighed accurately and the drug adminis- 
tered orally at the rate of one tablet for each 8 pounds of body weight. 
Treatment may be repeated after one week, if necessary. 

Arecoline hydrobromide is administered in doses from 0.1 to 1 grain, 
depending on the size of patient. It may be given orally, in tablet form or 
as a drench. This drug easily causes vomiting, and the patient should be 
prepared hy giving milk for twenty-four hours previous to treatment. The 
drug should act in from ten to twenty minutes but if no worms are passed 
by then, it is advisable to repeat the dose and follow in fifteen minutes 
with an enema. 

Tapeworms of dogs and cats are of great importance on account of the 
diseases caused by their intermediate stages which occur in domestic 
animals and man. Since the intermediate stages cannot be killed by means 
of drugs, the regular treatment of dogs and cats, and the extermination of 
wild animals which harbor the same worms is advisable. Especial efforts 
should be made to control fleas which serve as the intermediate host of 
Dipylidium caninum. 

NEMATODA 


Ascaridse. — Ascarids are common in dogs and cats, especially in pup- 
pies and kittens. 

Toxocara canis. — This is the common ascarid of dogs and is especially 
frequent in puppies. These parasites are white or somewhat reddish in 
color and have an arrow-shaped head due to two short lateral wings. The 
head is usually curved ventrally. The posterior portion of the male is 
curved and bears two wings. The female measures from 9 to 18 cm. in 
length, and the male from 5 to 10 cm. The eggs are globular, 75 to 80 
microns in diameter, and have a finely corrugated or pitted shell, light 
brown in color. . > , 

Life-cycle~The eggs of Toxocara canis are deposited by the female worm 
and are passed from the dog with the feces. Under natural conditions the 
development of the embryo may take place in water or soil. Ihe o\a are 
extremely resistant and may remain viable for considerable periods. J ogs 
become infected by ingesting these embryonated eggs with food or water. 
The ova hatch in the small intestine within a few hours after ingestion. 
The larvre burrow into the wall of the intestine and enter tlie lymplintie 
vessels, and gain access to the general circulation. Ihey are then earned 
to the lungs, where they break into the alveoli, and undergo further dcwelop- 
nient. Thev then pass on to the intestine by wa>’ of tlie trachea. e>oi)hagus. 
and stomach, and develop into adult worms. Infection with tin-, jiarasite 
cominonlv occurs in utero, hence tlic frequency of this species in ver\' oung 


puppies. , . -1 

Tixocara mystax.-Tl.is is a closely rclatcl spcccs to ra,u. an, 

is parasitic in the intestine of cats. It is .s.nallcr than Worn mn,.., hnt 

has the same life cycle. , . . / *1 i i 

Toxascaris leonina.-Tl.is is fouml in the .small .nte^t.nc -f 'I'-K =‘" 
cat. The males measure 7 cm. in IciiKth amI the femah-- np to 10 tm. 
closelv resemhlcs the 7Vm>rarn canh. 1 he ova are slii:hll., o,al. h. w 

smooth shells, no coloration, ami the proto|>lasm nmtract.sl -sIm 

of the shell. Life cvcle is similar to that of T„^ucam ran,... 
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Pathology.— Young animals which have died from the disorder caused by 
the ascarids, may show on autopsy large numbers of this parasite which 
almost occlude the lumen of the bowel. The stomach may also contain 
many of them. They are found scattered along the intestines or coiled up 
in masses. The mucous membrane shows a severe enteritis with numerous 
ecchymoses and many small ulcerations. The intestines contain no food, 
only a slimy mucus in which are found the parasites. In older dogs the 
parasites are fewer in number and are found scattered along the entire 
length of the intestine and rarely cause much change in the mucosa. 

Symptoms.— Puppies and kittens show symptoms of inanition at three 
to five weeks of age. They are stupid and do not play as such animals 
usually do at this age. Vomiting is common and quite often some of the 
parasites are thus expelled. Emaciation increases, the mucous mem- 
branes are anemic, and the abdomen appears enlarged (“pot bellied”)* 
Diarrhea is not uncommon, often alternating with constipation. Quite 
frequently the patients, especially kittens, show epileptiform or rabiform 
symptoms. These are probably due to the irritation of the nervous system 
produced by toxins excreted by the parasites as well as by the irritation of 
the intestines they inhabit. These symptoms gradually become more 
severe, and finally food is refused, followed by weakness, coma and death 
in five to eight weeks. The temperature is only slightly elevated in the 
early stages, later as coma comes on it is subnormal. 

In mild cases or in older dogs the symptoms are less intensive, and often 
unnoticed. The appetite remains good, often voracious, but the general 
condition is not the best; the hair coat dull and rough and the growth 
impaired. 

Diagnosis. — This can only be positively made by finding the ova in the 
feces or the parasites in the feces or vomitus; or on postmortem examination. 

Pro^osis.— Severe infection in young animals is very unfavorable. 
Ascariasis causes greater loss among puppies and kittens than any other 
disease. Entire litters often succumb at four to eight weeks of age, and in 
some kennels it is almost impossible to rear young animals due to this 
parasite. 

Treatment. A compound containing oil of chenopodium has given 
excellent results in removing ascarids from the dog and cat. The formula 
is as follows: 

Oil of Chenopodium . 8 cc. 

Oil of Anise ’ ‘ 15 cc! 

Oil of Turpentine ..... 7 cc. 

Ctvslor Oil q. s. . . ! ! 600 cc! 

This compound is given at the rate of 1.5 cc. per pound of animal weight. 
This should be given after food has been withheld eighteen to twenty-four 
hours. 

rn X 1.1 ii.. mi ...... ...I 1 ^...?-.i.x\ • /v x?... 
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conditions at tliis time bcin;r unfavorable to their development. Frequent 
c.xaminations of the feces slioiild !)e made and treatment applied when 
necessary. All additions to the kennel slioiild be examined and treated 
before beinj' allowed with the other animals. 

Frcgnant animals should be entirely freed of all parasites, and thoroughly 
washed to remove all ova tliat inav be on the hair or skin. Afterward 
remove to a clean place that has not been used for animals for some time 
where tlie mother and young should be kept for several weeks. Feed and 
water, and all receptacles must not be permitted to be soiled by other 
animals wliich harbor jnirasites. In this way it is possible to rear puppies, 
or kittens witliout e.xperiencing the trouble with parasites. 

Ancylostomidas.— This family of nematodes inhabits the small intestines, 
preferring the anterior half, and occasionally is found in the stomach. 
These parasites attach themselves to the intestinal walls, wound the 
mucosa, and suck the blood. According to present evidence they produce a 
poisonous substance which inliibits the coagulation of blood and possibly 
also injures the host. Inasmuch as these parasites frequently move from 
place to place, wounding the mucous membrane in many different places, 
from wliich hemorrhage continues for some time, a severe anemia is soon 
produced. These continued injuries to the mucosa soon result in a severe 
enteritis with all of the symptoms of inanition. 

The adult parasite in the intestine lays numerous ova which are passed 
out with tlie fecal material. After a short time (eight hours to several 
days), the period varying according to conditions of heat and moisture, an 
embryo develops in each egg. The embryo soon breaks through the shell. 
In the soil it undergoes a change in two or three days, and another in about 
a week, during which time it also becomes larger. This stage is known as 
the infective stage. The parasite may live in this condition for five months 
or longer. Infection may occur via the mouth, the embryo being taken 
with the food or drink; also by burrowing through the skin or mucous 
membrane and by following the blood stream finally reaching the intestines. 

In experimental cases the worm has been found in the intestines m eight to 
fourteen days after skin infection. i- ^ . j j 

Ancylostoma canium.— This is one of the most widely distributed and 
destructive parasites of dogs and cats. It is characterized by its well 
developed buccal capsule with three pairs of curved teeth on the ventral 
wall and one pair of dorsal teeth. The body of the living worm is usually 
white or gray in color and occasionally the posterior two-thirds is brig t 
red due to fresh blood in the intestinal tract. The males measure from 
8 to 11 mm. in length and the females 10 to 13 mm The vulva is situated 
near the posterior third of the body. The eggs are elliptical m shape with a 
transparent shell, and measure from 50 to 60 microns in length and 34 to 


40 microns in breadth. . „ . ,, , 

Uncinaria stenocephala.-This species is smaller than the abo%e and 
less common. The male measures 5 to 8.5 microns m length and the 
female 7 to 12 microns. The eggs have about the same appearance as the 

AneXstoma braziliense.-This parasite is commonly found in various 
countries including the Southern United States. It is smaller tlian the 
A. canium. 
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Pathology.— Anemia and cachexia are conspicuous, also edema and 
ascites are frequently seen. The liver has a light brown color and shows 
fatty changes. The intestinal contents are hemorrhagic. The mucosa is 
usually swollen, covered with mucus, and shows numerous small hemor- 
rhagic areas. The worms are found attached to the mucosa, or sometimes 
free, and their color is gray or reddish, depending on the amount of blood 
in their intestines. 

Symptoms.— Ancylostomiasis is seen in animals of all ages. In animals 
that are very susceptible, the disease may be acute and rapidly fatal, 
while some animals have a marked resistance to the effects of the infection. 
Anemia, general weakness and emaciation are the chief symptoms. In 
the latter stages, a marked eosinophilia occurs. The hair coat is dry and 
harsh and the skin shows a scaly condition. The feces are diarrheic and 
contain bloody mucus, or they may be tarry in nature. Death is usually 
preceded by marked weakness and extreme paleness of the mucous mem- 
brane. 

Diagnosis.— Ancylostomiasis is easily mistaken for non-parasitic anemia. 
The diagnosis really depends upon the finding of the ova or the parasites. 

Prognosis.— If the condition is recognized early and treatment admin- 
istered, the prognosis is favorable. In those cases showing extreme emacia- 
tion and exhaustion the prognosis is bad. 

Treatment.— Tetraclilorethylenc at the rate of 0.1 cc. per pound of 
weight is- the most satisfactory drug in use. It should be administered in 
gelatin capsules and should be followed in one and one-half to two hours 
by a dose of magnesium sulfate. 

Ilexylresorcinol has recently been suggested for the elimination of hook- 
worms, and has given promising c.xperimcntal results, but more work 
needs to be done before it is used too freely. 

Nutritious and easily digested food (lean meat, rice soup, cooked vege- 
tables) should be given to build the resistance. Stomachic tonics as iron, 
quinine citrate, tincture gentian compound arc useful to stimulate the 
appetite. Thorough cleaning and disinfection of the kennels is very 
important to prevent reinfection. 

Trichundee. — The members of this group are characterized by a body 
more or Ie.s.s divided into an esophageal portion and a posterior portion 
which contains the other organs. They include the parasites which are 
commonly called “whipworms,” due to the anterior end hei nf» ntt»>ni!ntod 

♦.X « ;♦ «... 
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the cecum, and rests in the glands for several days. It then passes into the 
lumen of the cecum and develops to maturity. Eggs may appear in the 
host’s feces thirty-six days after infection. 

Trichxiris campanula. — This species is somewhat smaller than the 
T. vulpis, and not commonly found. It has the same general character- 
istics as T. vulpis. 

Trichuris leporis.— This species is found in the cecum, and is smaller 
than that of the dog. 

Pathology.— These parasites are usually found in the cecum and large 
intestines but rarely in large numbers. In several cases of parasitic anemia 
in which whipworms occur other parasites are usually also present. The 
whipw’orms are found partly coiled up and attached to the mucous mem- 
branes of the posterior bowel. The mucous membrane is slightly thick- 
ened and shows small areas of inflammation from the injury produced 
by the parasites. 



Fig. W.— TTXchvris tuTpis (whipi^orm ova of doR). 
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tion is repeated a number of times until many parasites are produced. 
Eventually some of the merozoites become differentiated into male and 
female forms. The male cell fertilizes the female and the oocyst is formed, 
which is passed out with the feces of the host animal. 

Pathology.— The lesions found on postmortem are variable and not 
diagnostic in themselves. The intestinal mucosa may show diffuse hemor- 
rhagic areas and some investigators have reported finding ulceration of 
the intestine. Microscopic examination of sections of intestine shows a 
destruction of epithelial tissue. 

Symptoms.— Many animals in apparently perfect health are found to 
harbor coccidia, and it is probable that, having survived an acute infection, 
they have adapted themselves to the parasite, and are able to repair the 
damage done to the cells as quickly as it takes place. The most common 
symptom is diarrhea, which may at times be bloody in character. In some 
cases, there may be a rise in temperature, but this is variable. When 
diarrhea is profuse, the animal shows extreme weakness, general depression 
and anemia. In chronic cases, diarrhea and emaciation are the external 


manifestations. ^ t i £ j- 

Diagnosis. — A positive diagnosis is only made by the finding of the 
oocysts in the fresh intestinal contents or voided feces. ^ The oocysts may 
be mistaken for the ova of worms, which they resemble in the thickness of 
the capsule and the granular nature of the cytoplasm. ^ The oop’sts, how- 
ever, are generally considerably smaller than the ova with which they may 
be confused. If the material in which oocysts occur is kept at ordinary 
atmospheric temperature for a few days, the formation of sporozoites will 

have taken place and positive identification can be made. . . , , 

Treatment.— Although the medicinal treatment of coccidiosis in -the dog 
and cat is generally unsatisfactory, it has been noted that infections arc 
commonly self-limited. The reproduction of merozoites in the host ceases 
after four or five generations and the infection terminates, proMdmg the 
animal does not ingest a new supply of oocysts. It is, therefore, advisable 
to employ strict sanitary measures m order that the food and drink be not 

contaminated with infective oocysts. . , . , , r i i 

Some excellent results have been obtained with the use of powdered 

cinchona bark (10 to 60 grains). 
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in a limited area. Practically all the methods devised are based on sedi- 
mentation and flotation. 

Advantages of Concentration.— The purpose, too, of any modification of 
the “smear method” is to attain concentration of the ova. Although this 
takes more time in preparation of the feces for microscopic examination, 
it assures greater accuracy because various objects are eliminated which 
may be mistaken for ova. It also requires less time for the examination 
of the slide. The following apparatus and material are needed in this 
method: 

1. Microscope: the usual type having a low- and high-power magnifica- 
tion of approximately 100 and 400 diameters. 

2. Glass slides: 1x3 inches. 

3. Cover-slips: f inch squares. 

4. Wire gauze strainer: 30 meshes per linear inch. 

5. Several containers: 100-cc. capacity. • 

G. Several vials with flat bottoms (the ordinary sputum vial is ideal for 
this purpose). 

7. Saturated sodium nitrate or saturated sodium chloride solution. 
Technique of Fecal Examination.— 1. Mix the feces with water until they 
reach a fluid consistency. 

2. Strain through wire or cloth gauze. 

3. Place equal volume of fecal mixture and sodium chloride or sodium 
nitrate solution in a sputum vial and mix w'ell. 

4. Place a glass slide (1x3 inches) on sputum vial, which should contain 
enough of fecal mixture to touch the glass slide. 

5. The glass slide should remain on the sputum vial for at least five 
minutes. It is then ready to examine. The slide is inverted being careful 
not to lose the material clinging to it. No cover-slip is necessary, unless the 
high power objective is being used. 

Factors 'Which Interfere with the Examination. — Fecal examinations arc 
not infallible, and certain factors must be considered in forming conclu- 
sions. It is possible to have parasitic infections and yet find no ova. The 
p.arasitos present may be immature, and not producing ova; or, if diarrhea 
is present, the stool may be so diluted that the finding of ova is difficult. 

1 apeworms usually pass their ova within the segments, therefore, it is 
always advisable to examine the fcccs carefully to ascertain whether seg- 
ments arc present. 

Oil used for laxative purposes may interfere with tlie examination, 
hecanse oily substance.s will float to the surface of the tube contents. 

I'inally, all tubes, beaker.s, and sieves must be thoroughly cleaned and 
then rinsed with scalding water, so that ovrt from one examination will not 
be carried over to the nc.xt. 



CHAPTER XI 


DISEASES OF THE RECTUAI AND ANUS 


Examination.— These parts are quite readily examined in all small 
animals. The anus by inspection and palpation for enlargements and 
abscess formation in the anal glands, congenital occlusion in puppies, 
pseudocoprostasis, inflammation at the anal opening, foreign bodies and 
parasites. 

The rectum is best examined as follows: (a) direct palpation. The 
gloved index finger is inserted as far as possible to determine the condition 
of the mucosa, the presence of foreign bodies, parasites, fecal matter, blood, 
etc. (b) A rectal speculum is used to dilate the anus and rectum. By 
using reflected light (mirror) the mucosa can be directly examined for 
inflammations, tumors, parasites, foreign bodies, etc. (c) Palpation 
through the abdominal walls will admit of an examination of the anterior 
portion of the rectum. It can easily be distinguished from the other tissues, 
and quite readily inspected in this location for fecal accumulations, foreign 
bodies, etc. (d) Laparotomy when performed just anterior to the pubis, 
in the median line of females, and to either side of the penis in males, will 
allow direct inspection of the rectum for inflammations, tumors, fecal 
accumulations, etc. 


OCCLUSION OF THE RECTUM AND ANUS 

(a) A congenital occlusion of the rectum and anus has been obsen-ed 
quite frequently in puppies. Imperforate anus is most common. Ihis 
condition exists at birth and is the result of improper development during 
fetal life. The rectum is formed from the h^Toblastic and mesoblast.c 
embryonic layers while the anus is developed by the invagination of the 
epiblastic which, as the development progrepes, joins the rectum b.\ 
absorption of the intervening septum. Anything which interferes vitli 
the normal development would produce imperforate anus. Sometimes the 
fetal development will be interfered with sufficiently to produce occlusion 

of both the rectum and anus. * 

(b) An artificial occlusion of the rectum and anus (pseudocoprostasis 
occurs oecasionallv in long-haired dogs (poodles), and cate (angora ) fro 
the hair becoming agglutinated with fec.-.l mat er winch becomes d j an I 
forms a finn film or plaster over the ana opening intcrfcnng 

tion. Also occasionally foreign bodies (splinters of l.one, 

are found wliich have successfully passed other portions of ' • 

tract onlv to become lodged at or near the anal opening interfering 

’’l^^ll'-^hreongenitnl occlusion is sehiomohse.-.^ 

persistent and ineffeetnal attempts nt defecation I 
carefullv will be found to have the r^t.nn tl.stcmhxi " ' 
absence of an anal oiK-ning. the skin K-ing imncl.e. 
opening should Ik-. However, should the ri-etim. and anus 
forate the enlargement will Ik- alisent. 'I he nlxlomen 
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and they refuse to nurse. A careful examination will at once reveal the 
condition. There is more difficulty in recognizing, an occlusion of the 
rectum, but by passing a small probe or sound the condition can be defi- 
nitely determined. 

In artificial occlusion (pseudocoprostasis) the principal symptom is the 
persistent attempts at defecation witho'ut the passage of fecal matter. A 
careful inspection of the anal region will at once reveal a collection of feces 
and the matted hair. This condition if persistent will produce symptoms 
similar to constipation or obstipation. (See Constipation.) 

Diagnosis.— The diagnosis is quite readily established by a careful 
inspection of the parts involved. 

Prognosis.— Favorable, except in congenital deformity of the rectum. 
Treatment.— In imperforate anus, an X-shaped incision should be made 
over the point distended by the feces. Care should be taken to prevent 
injuring the sphincter muscle. The flaps of skin should be either trimmed 
off to form a circular opening, or stitched back to prevent adhesions taking 
place. The passage of a small sound daily, keeping the edges of the wound 
well lubricated with vaseline, or the direct application 'of silver nitrate every 
day or two, will prevent adhesions. In cases where the rectum is also 
involved, treatment is not to be attempted. 

Artificial occlusion from collections of feces can be removed by clipping 
away the hair from around the anal opening, softening the hardened mass 
by the use of warm water, and administering a purgative or allowing laxa- 
tive foods for a few days. 

^Yhen foreign bodies are present, a careful examination should be made 
to determine their size and character. They should be removed carefully 
to prevent laceration of the tissues. 

A purgative is advisable, and if the foreign body has led to atony of the 
walls of the lower bowels, small doses of strychnine sulfate (0.0005 to 
0.001) should be administered daily. 


PROCTITIS 

Definition. An acute inflammation of the mucous membrane of the 
rectum. 

Etiology. Proctitis is observed quite commonly in the dog and cat and 
results usually from the same causes that produce inflammation of other 
parts of the alimentary tract. Also, it occurs frequently from direct in- 
juries, such as insertion of the thermometer, careless manipulation with 
the finger, frequent passing of catheters or sounds, or the injections of too 
strong antiseptic solutions or soapy water, etc. All of these conditions 
will produce a more or less severe proctitis depending upon the amount of 
injury done to the mucosa. 

Pathology.— The mucous membrane becomes reddened and congested 
c.sfK;ciaHy at the apex of the folds; hemorrhages and erosions arc often 
ohservc<l. Hemorrhages take place from the mucous membrane, and 
occasionally small or copious (piantitics arc ejected from the rectum. In 
severe fonns, due to poisons, Infections, etc., the epithelium heconies des- 
quamate<l, and tpiantitic-s of it will become IooscikkI from the suhmuc<isj». 
Further, when due to injuries, the lesioms arc usually confinwl to tlic lower 
part of tlic rectum, and depend upon the extent of injury. 
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Symptoms.— Difficult and painful defecation with frequent attempts at 
defecating and only a small quantity of feces being passed. The feces are 
streaked or covered with blood. Edema of the mucosa, which can be seen 
slightly pouching out through the anal opening. Direct examination reveals 
the painful, inflamed mucous membrane. Digital examination produces 
severe pain. Through the rectal speculum the mucous membrane will be 
found highly congested, swollen and the surface covered with dark, bloody 
fecal matter. 

Diagnosis.— This is not difficult as a direct examination will readily 
detect the inflammatory condition. 

Prognosis. — Usually favorable when localized in the rectum. However, 
a careful examination should be made of the other portions of the digestive 
tract before a positive prognosis is made. It depends also somewhat upon 
the cause and the extent of injury to the mucosa and the adjacent struc- 
tures. 

Treatment. — The cause should first be found if possible, and removed, 
to prevent further injury and irritation to the mucous membrane. 

Rectal injections of mild astringent and antiseptic solutions (alum 1 to 
2 per cent, boric acid 2 per cent) are indicated. These should be introduced 
with a syringe having a blunt, well-rounded nozzle, and the injection made 
slowly, only a small quantity at each time. The fluid should be at or near 
the body temperature to avoid straining.^ ^ ^ ^ ^ 

Tincture of opium is indicated as an injection when pam is severe, to 
allay irritation and to prevent straining. A solution of 1 part tincture 
opium to 30 parts water will be found useful for this condition. This 
injection should be repeated as often as nec^sary. « r . 

In some cases it is advisable, where irritants are suspected of being 
present, to irrigate the rectum with warm water or a bicarbonate of soda 
solution (2 per cent). 

HEMORRHOroS (PILES) 


Defimtion— Hemorrhoids are varicose or dilated veins of the hemor- 
rhoidal plexus. According to their location they are termed external, 
internal or mixed. External hemorrhoids are located outside tlie sphincter 
ani and in the subcutaneous tissue, while internal hemorrhoids .are lociited 
inside the sphincter muscle and under the mucous mcmhraiic. I he mixed 
variety consists of both of the above appearing "t the s.anie time. 

Etiology.-This condition is commonest in old dogs, and results most 
frequently from obstructions to the portal circulation, through ™iistip.i- 
tion, congestion of the liver, proctitis, enlaigcd pros .a e g am s, or c i n 
cardiac diseases. All of these conditions, from a defective eire ila io to 
the parts involved, lead to a venous stasis with a resultant distintion f 
the veins of the heinorrlioidal plexus. 

Pathology.-Thc external variety is usually made up ehiffl> of h j 
trophied perirectal connective tissue, apiiearing as s,„all ™ ' 

iections, involving tl.e external veins, which ben, . ne d, -tern .< ’ ; 

fonning a soft tiiinor-likc nia.ss. 'Hie iiileriial xani > eon- ' . -|,,i\v 

distemhal vessels, incrca.sed connective ti-sue onnatimi. 
an ulcerating surface, and are soiiietim.-s fniin.l projee im, "'[I' 
opening. IlLorrliages often tafc.; phuv re.adib from then., through irr.ta- 
tiou by tile pa 5 >agc of fcc:il material. 
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Symptoms. -The act of defecation is usually very painful, the feces 
being covered with blood, or a quantity of blood passed following the feces. 
Sometimes defecation is stopped entirely from the severe pain which is 
induced by it. Pruritus is also a prominent symptom, the animal biting or 
licking the parts, or sliding the anus along the floor. Direct inspection of 
the parts reveals the presence of the hemorrhoidal enlargements, which 
appear as bluish-red knots encircling the rectum. If external, the enlarge- 
ments will be noticed on either side of the anal opening. Rectal examina- 
tion is very painful (difl'erent from rectal polypi, or other neoplasms, which 
are occasionally found in this location). 

Diagnosis.— This is usually not difficult, as the parts can be readily 
inspected. 

Prognosis.— When appearing in old animals a complete recovery seldom 
takes place as the causes are difficult to eliminate. However, in recent 
cases, or in younger animals, the prognosis is more favorable, as a number 
of the cases are amcn.ablc to treatment. 

Treatment.— The early indications in the treatment are to regulate the 
bowels by the u.se of .saline la.\'atives (magnesium sulfate, dog S. to 12.), 
and laxative foods (soups, etc.) to overcome constipation. 

Kneinns of cold water are also useful to relieve the congestion and irrita- 
tion. /Cine oxide ointment also will be found valuable for its astringent and 
lubricating properties, as well as an ointment consisting of tlie following: 

Zinc osUlr 1 ounce 

Twruiio nrif] 20 cmins 

Mcutliol crains 

JO minims 

Should the internal hetnorrUoids \»rottudc uxto lUdcauoA cvr tUtc\vip,h the 
anal openiiiK, they .sJjonld heprasped with the forceps, drawn out thronpli 
the anal oponiiiK, niul ligated (sec Prolapse of the Kectum). In some 
eases where lipation is iinpnictieahlc, the reetinn is dilatefl witli a spccidiun 
and the aetual cautery apiilied, cure heinp taken to prevent injuring the 
adjacent tissues. 

In external heinorrhuids. it is advisahle to operate by tlisscetinp aro'^nd 
tliein enrefully. Upatinp them iirinjy at the base witli sterile silk or linen, 
removinp the li^atcHl jiortion and suturinp the skin wound. Should 
clots or ahscesses form they shmilil be opened and treated with antisept*^ 
solutions. 
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mainly to excessive straining during constipation, in diarrhea, enteritis, etc. 
This is common in old dogs from unduly straining during the course of 
chronic constipation, diarrhea, hemorrhoids, urethral stricture, enlarged 
prostate glands, rectal tumors, labor paius, or after the use of irritating 
or hot rectal injections or infusions. Sometimes these causes not only 
lead to prolapsus or intussusception of the rectum, but other portions of 
the bowels may be involved, and protrude through the anal opening. (See 


Intussusception.) 

Symptoms. — Mild cases of eversion of the rectal mucosa are hardly 
noticeable, except when the animal strains, when the enlargement becomes 
visible. In more severe cases, the rectal mucosa will appear as a rounded, 
congested enlargement, protruding through the anal opening. The condi- 
tion of the mucosa will depend greatly upon the length of time it has been 
everted. On close inspection, the mucosa w'ill usually be found to be 
everted only from one side of the rectum, or in rare instances may be the 
entire mucosa. It will be found congested, of dark color, hemorrhagic, the 
external covering desquamated and often hanging in thin sfeeds. Often 
the surface bleeds when the parts are manipulated. Necrosis may reOTit 
from exposure, or from the blood supply becoming reduced by the swelling. 
An eversion of the rectum will at once be recopized by the curved, cylinder- 
like bowel which protrudes. Some feces will be passed, and will collect 
around the orifice of the canal. Longer exposure (twenty-four to forty- 
eight hours) will often lead to induration, with foci of ulceration, gangrene, 
beginning as a rule at the apex of prolapsed portion. e progressive 
changes which develop will depend vrery largely upon t e eng 


bowel remains exposed. , . ,. <• xu :„..„i,..a 

Diagnosis.-This is not difficult as a close inspection of the parts mv oh ed 

will at once reveal the condition. -j , ,i 

Proenosis - An eversion of the mucosa is always considered favorable, 
recovS^Takina place promptly. However, if the causes persist, in some 
cases the eversion of the mucosa may be followed by a prolapsus pf the 


rectum. 
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suture applied through the base and tied either way around the enlarge- 
ment. The ligature should be applied rather firmly to prevent hemorrhage 
and retraction of the tissues which would loosen it. The ligated portion Is 
then removed with the scissors. The base is returned to the rectum and 
treated with antiseptic and astringent solutions. 

Prolapsus of the rectum is often quite difficult to reduce. When taken 
early, before much swelling has taken place, it can usually be pushed back 
into place, by digital kneading, or by the use of a bougie or a well-rounded 
sound. Placing the animal in a pendent position with the head downward, 
will assist in the replacement. IVhen the parts are in position, it is advis- 
able to resort to some method of retaining them in place for a time, other- 
wise they are quite liable to be thrown out again by the animal straining. 
A tobacco-pouch suture, which is used to constrict the anal opening, is 
often used successfully, making the constriction just sufficient to hold the 
parts in position, and to allow soft or liquid feces to be passed. However, 
as soon as this suture is removed the prolapsus often recurs. 

Should these methods fail to replace the prolapsed rectum, or hold it in 
position, laparotomy should be performed (see Laparotomy), and the pro- 
lapsed bowel returned to its proper position by gentle traction. The bowel 
when returned to the cavity should be held in place by sutming same to the 
abdominal wall (ventrofixation). The sutures should be applied carefully 
so that they only pass through the serous and muscular coats of the bowel- 
Several of these sutures should be applied to firmly fix the bowel in position- 
Laxatives or laxative foods are indicated to prevent constipation and 
pressure on the posterior bowels. Should the prolapsed portion be much 
swollen, necrotic, or severely Infiamed, this method is not advisable, as it 
would act as a foreign body and induce severe straining, resulting in a 
repetition of the former condition. Should the prolapsed portion shoN'’' 
evidences of marked pathological changes, it is advisable to resort to 
amputation, which is done in the following manner; the animal is given a 
general anesthetic, placed on the table in a ventral position, and the parts 
involved thoroughly cleansed with an antiseptic solution. The prolapsed 
bowel is then grasped with a bowel clamp, gentle traction used until normal 
tissues appear, and a previously sterilised small rubber tube applied close 
to the anus, to act as a tourniquet. A circular incision should be made 
tlirough the external intestinal wall, a short distance posterior to the 
tourniquet, and parallel to the anal margin. Seize the severed e.xternal 
tube at the anal margin with small hemostatic forceps, to prevent its retrac- 
tion and dra^y it out gently to bring its serous coat in contact with the serous 
coat of the internal tube. These two surfaces should be sutured using 
sterilized catgut, silk or linen, making interrupted sutures the entire cir- 
cumference of the incised portion. Care should be taken in inserting these 
stitches, as they should only pass through the serous and muscular coat*?- 
\Yhcn this is completed, the outer tube Is cut off with the scissors distal hut 
close to the row of stitche.s. The mucous surfaces arc then npproximatt'fl 
with continuous or interrupted .sutures, and the stump thorough^' clcansefl 
witii antiseptics and returnctl within the anus. 

Should hemorrhage occur during the operation all vessels should he 
ligated, as the persistent hemorrhage interferes witli the application of tlie 
sutures. The after-treatment consists in the daily injection of .•JinaH 
quantities of anti'^cplic solutions. 
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Another successful method of procedure is to insert a sound of proper 
size, depending upon the size of the animal, into the lumen of the canal; 
apply a tourniquet rather firmly around the prolapsed portion close to the 
anal margin to control the hemorrhage, and to prevent the wall from 
retracting. The prolapsed portion is then amputated rather close to the 
tourniquet. A continuous suture is applied around the margin of the 
incised portion, the stitches placed close together and including enough 
of the tissues so that the serous coats will be brought in apposition. The 
tourniqnet and sound are removed and the stump replaced within the anus. 
Antiseptic and astringent solutions should be used for a few days. 
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of the anus. In old animals the secreting membrane often becomes in- 
flamed or irritated from constipation, foreign bodies, infection, etc., which 
changes the character of the secreted material. From infection, the secre- 
tion becomes purulent and the orifice partially or completely closed giving 
rise to a retention of the secretion, and swelling. In some cases an increase 
of the secretion may result, causing discharge which collects on the margin 
of the anus or soils the hair around the anal region. Sometimes when the 
orifices become closed, and no outlet is left for the escape of the discharge, 
the skin perforates over the enlargement forming an exit for the escape 
of the discharge. Thus a fistulous tract may form. Painful defecation 
is noted, or, if the pain is great, severe constipation results. There are 
frequent attempts at defecation, and pruritus. Direct examination reveals 
the presence of a hot, sensitive, fluctuating enlargement or there may be a 
fistula present. The discharge is noted when it collects on the hair around 
the anus and tail which it stains, and an offensive odor is emitted. 

Diagnosis. — Usually not difficult as a direct examination will reveal the 
condition; not uncommonly the condition is bilateral. 

Treatment.— When the enlargement is present, the contents of the sac 
should be e.xpeiled by pressure with the thumb and finger. The use of 
rubber gloves is recommended. This should be repeated daily for several 
days in case the sac shows a tendency to refill. If necessary to stop the 
discharge, Lugol's solution or tincture of iodine should be injected with a 
hypodermic syringe, enough of either to slightly distend the sacs. This 
treatment can be repeated in a few days if necessary. 

Should a fistulous tract be found, it should first be thoroughly cleansed 
with an antiseptic solution (boric acid 2 per cent) to remove all of the 
secretions, etc., then injected with LugoVs solution or mercurochrome. 

This treatment should be repeated every few days until the discharge 
ceases. If case is still persistent, a surgical operation may be performed. 
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DISEASES OF THE LIVER 

Examination.— The liver is examined by: 

(а) Palyatim—llhis method is not very satisfactory owing to the well 
protected position of the liver, and the thickness of the abdominal muscles 
over it. However, when the liver is much enlarged from acute inflamma- 
tion, etc., it is possible to palpate it through the walls. 

(б) Laparo/omy.— When a thorough examination of the liver is de.sired 
this method is much more satisfactory than by palpation. The ineision 
is made just posterior to the xiphoid cartilage, same as for gastrotomy, and 
long enough to admit of a thorough examination. The liver should be 
examined for inflammations, atrophy, cirrhosis, foreign bodies, abscesses, 
tumors, injuries, etc. 
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most commonly from the following: in many infections, such as the dif- 
ferent types of infectious icterus; distemper (partly obstructive, by pro- 
ducing a catarrhal inflammation of the duodenum) ; pyemia, in the different 
forms of intoxications, poisonings by ptomaines, mineral^ poisons (phos- 
phorus, arsenic, coal-tar products, etc.); pernicious anemia; hemoglobin- 
emia; disturbance of the circulation, such as passive congestion; some 
nervous diseases, whereby the function of the liver is modified. 

Pathology.— Yellow discoloration of all the organs and tissues by the bile 
pigment with the exception of some of the nervous and corneal tissue, 
characterizes the postmortem. The discoloration varies from a slight 
tinge of yellow to a deep greenish-yellow, depending upon the amount of 
bile pigment deposited. Catarrhal inflammation of the stomach and duo- 
denum is often observed, the mucous membrane swollen, the blood-vessels 
congested, and as a rule the mouth of the hepatic duct will be found closed 
from the swelling of the mucosa- The duct itself is often found occluded 
from a swelling of its membranes from infection, parasites, foreign bodies, 
gall stones, etc. The duct is usually partially filled with a thick, syrupy^ 
or semi-solid mass of bile and mucus. The liver is usually found enlarged, 
and varies in color from a diffuse light yellow to yellowish-brown, or the 
color may be irregularly distributed- causing a mottled appearance. The 
bowel contents are light gray or slate-gray in color, owing to the absence 
of bile, and emit a fetid odor. 

Symptoms. — The early manifestations of icterus depend largely upon the 
underlying causes of which jaundice is merely a symptom. All of the 
tissues and organs, with the exception of the nervous, are stained with 
biliary pigments; in very severe cases where infection is the cause the 
nervous system may also he stained. The discoloration Is most noticeable 
in the skin and mucous membrane. 

Mucoits Membranes and Skin . — Icterus is first manifested by a yellowish 
discoloration of the eye inv'olving the conjunctiva and sclera. In very mild 
cases u slight tinge of yellow noticed on the conjunctiva may be the only 
sjTnptom of the condition. As a rule, as the disease progresses the other 
visible mucous Uiembranes will also show the yellowish discoloration. In 
the dog the membranes of the mouth will be colored yellow. The skin, 
especially if non-pigmented, becomes a characteristic light yellow, or 
greenish-yellow depending upon the amount of bile pigment distributed. 
The discoloration is seen early on the skin of the abdomen, thighs, and ulti- 
mately over the entire body. In dark-skinned animals the condition can 
also be observed, the skin assuming a dark olive-green color. The color 
of the skin may assist somewhat in arriving at the possible etiological factor, 
ns the discoloration is usually light in the toxic or hemohepatogenous 
icterus, while it usually is darkest when tlje ducts are completely ob- 
structed— hepatogenous icterus. The intensity of* the external symptoms, 
therefore, is in proportion to the completeness, of the obstruction to the 
ducts and to the extent of the rupturing of the biliary capillaries. Tim 
s\anpioms develop on the axtcrnal membranes, ns a rule, in a few hours, 
although in some cases of slow development tlirec to four days may he 
requirwl depending upon the degree of infection or obstruction of tlie ducts. 

The l/Vinc.— Tins is changed in color to a yellowish-green, dark green, 
vclloNVish-rcd, or greenisli-brown, depending upon the amounts of bilirubin, 
biUverdin (oxidation products), or urobilin (rctiuction product). Tlic^e 
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small quantities of milk, are useful. During convalescence foods should 
be allowed only in small quantities, avoiding fats and irritating foods as 
much as possible. 

Medical — icterus is the result of catarrhal inflammation of the 
duodenum, it is advisable to irrigate the stomach with bicarbonate of soda 
solution (2 per cent), repeating this operation until all mucus is dissolved 
and the liquid flows out clear. This treatment should be used at least 
once or twice daily. Following the stomach lavage Carlsbad salts (0.5 to 2.) 
are useful to stimulate secretions and to dissolve the mucus accumulated 
on the mucous membrane of the stomach and duodenum. In some cases 
this will be sufficient to allow the escape of the bile into the duodenum. 

Injections of warm water or warm bicarbonate of soda solution (2 per 
cent) into the rectum as high up as possible are often valuable to stimulate 
peristalsis, encourage defecation, and to produce alkalinity of the in- 
testinal contents. 

Should constipation be present calomel (dog, 0.3 to 0.4; cat, 0.1 to 0.15) 
should be given and repeated in twelve to fifteen hours if catharsis has not 
been established, hlagnesium sulfate (dog, 8. to 16.; cat, 1. to 4.) or castor 
oil (dog, 15. to 16.; cat, 5. to 20.) may be used for the same purpose. * 
In severe cases it is advisable to try to overcome the obstruction to the 
duct and empty the gall-bladder, either by mechanically compressing the 
liver by manipulation or by the use of emetics. The latter method has 
proved to be the most satisfactory. The action of the emetic by contract- 
ing the abdominal muscles will often exert enough pressure upon the liver 
and gall-bladder to force the bile out into the bowel. An obstruction, such 
as mucus, parasites, foreign bodies, etc., can thus also often be removed. 

AVhen the bile pigments are deposited in the body in large quantities, or 
the blood contains a large amount of undeposited bile salts, its elimination 
should be encouraged by the use of diuretics. Potassium acetate or nitrate 
(clog, 0-2 to 0.5; cat, 0,05 to O.I) is to be given twice daily. 

General stimulants, such as camphor or ether, are indicated when 
general depression and coma are observed. 

IMore recently, decholin sodium, a 20 per cent solution of the sodium 
salt of dehydrocholic acid has been used in cases of non-obstructive icterus. 
The dose is from 1 to 5 cc. depending upon the size of the animal. It is 
injected intravenously for three successive days, the second and third 
doses sometimes being larger than the first. Very favorable results arc 
often obtained by this treatment and decholin being non-toxic may be used 
with safety. 

In severe cases normal salt solution given as an intravenous injection is 
useful to assist in the elimination of bile and to produce general stimulation. 

Faradization of the liver Ims been tried but its usefulness is questionable. 

CONGESTION OF THE LIVER 

Two fonns of the disca.se are distinguislicd: («) active, and (b) passive. 

Active Congestion.— Definition.— An engorgement of tlie liver with blood 
resulting from an increased circulation through tlie portal vein or hepatic 
artery. 

Etiology.— There arc a number of etiological factors in acti\e congestion 
of the liver: (o) during the process of dige.stion tlicrc is a physiological 
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increase in the amount of blood carried to the liver by the portal vein. 
This, however, usually subsides after digestion is completed. In small 
animals, owing to the great variation in the amount and quality of food 
taken, and the fact that the food often contains irritating material, toxins, 
ptomaines, etc., all of which increase the functional activity of the liver, a 
more or less permanent active congestion results. (6) Various poisons 
provoke a severe form of congestion of the liver. These include many 
autogenic poisons carried to the liver from the intestinal tract by the portal 
vein, or certain ptomaines preformed in the food before it is ingested. 
Mineral poisons (arsenic, mercury, phosphorus) can produce it. Some of 
the toxic products of infections, which develop in the intestinal tract, will 
sometimes be carried to the liver in sufficient quantities to excite an acute 
congestion, (c) Congestion of the liver may also result from the specific 
products of certain infections (virus of distemper, staphylococci and strep- 
tococci) that may reach the liver via the general circulation, (d) Dogs, 
when kept indoors, fed on highly nutritious food, and not receiving^ the 
proper amount of exercise, will often develop active congestion of the liver. 

Many of the causes mentioned are also the chief etiological factors m 
producing inflammation of the liver (hepatitis) of which congestion is the 
first stage. . , , 

Pathology.— The liver is enlarged, feels firm or hard, contains an inCTeased 
amount of blood, and is of a dark red or reddish-brown color. On cut 
surface, the blood drips or flows off freely. , 

Symptoms.-Due to the fact that excretion is interfered with, vyhich 
leads to a general intoxication of the body, general symptoms of stupi i y , 
depression, loss of appetite, etc., appear. Nausea and vomiting are often 
observed. Constipation is the rule. The feces are clay-colored and have 
a fetid odor. Jaundice, which is nearly always present, is first "ot'ced >" 
the conjunctiva; the urine is stained yellow with bile pipnent. 
is usually enlarged and by palpation it m.ay he distinguished through tli 
abdominal walls; also is often quite painful to the nnimal when compressed 

^^ThfuHneTHgiily colored (often green), of high specific eravity, and 
shows precipitates of urates and uric acid. The bodv t 
normal or subnormal 


* temperature is cither 


Diagnosis.— An accurate diagnosis presents some difficulties. ' 

(history), tlie disturbance of the digestive tract he 

larged and painful liver, should be considered . 

conclusion. In atvnical cases an accurate diagnosis is impossil)Ic, aithoug 



largely upon the character of the infection or I 
the poi'ion. 
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Medical.— VveG purgation is indicated early. Magnesium sulfate (dog, 
10. to 15.; cat, 1. to 5.) has proved to be the most satisfactory. These 
doses should be repeated until free catharsis has been established. Calomel 
may also be used, but is not as good as magnesium sulfate, as its action is 
more cholagogic which would be contraindicated where congestion of the 
liver exists. When nausea and vomiting are present, indicating an irritated 
condition of the stomach and intestinal mucosa, sodium bicarbonate (dog, 
0.5 to 1.; cat, 0.2 to 0.8) given three to four times daily is beneficial. Am- 
monium chloride (dog, 0.5 to 1.2; cat, 0.2 to 0.5) given three times daily 
will assist in the excretion of the urea, uric acid, etc., and relieve the 
intestinal catarrh. During convalescence bitter stomachics are indicated 
to stimulate secretions and to assist in digestion. Intestinal antiseptics, 
such as salol, are also often indicated. 

Passive Congestion.— Definition.— A congestion of the liver due to some 
impediment in the efferent circulation of the blood in the liver. 

Etiology.— This condition may result from the following: (o) defective 
heart action, whether it be acute or chronic, such as valvular insufficiencies. 
{b) During the course of some diseases of the lungs which increase the work 
of the right side of the heart, eventually weakening it. Examples are 
emphysema, chronic bronchitis (common in old dogs), compression by 
pleural exudates, adhesive pleuritis, tumors of the mediastinum, etc. (c) 
Local obstruction to the circulation of blood through the hepatic veins and 
posterior vena cava. The most common are: pleural or peritoneal effusions 
(when in large quantities, displacing the heart or compressing the veins), 
tumors of the liver (carcinomata and sarcomata in older animals), adhesions 
around the liver from abdominal operations, injuries, etc. 

Pathology.— The congested liver in the early stages is somewhat increased 
in size, depending upon the amount of blood contained. The organ is firm, 
dense and of a bluish or dark purple color. 

Cut section shows a more or less uniformly congested, dark blue or 
purplish color, and presents a mottled appearance with light areas. In the 
advanced stages there is an excess of blood, and the liver presents the 
characteristics of the “nutmeg” liver; the intralobular and sublobular 
venules being distended and filled with blood, appearing as dark blue, 
purplish or reddish spots, while the liver cells are pale yellowish, or whitish, 
showing fatty infiltration and biliary pigmentation, which gives the marked 
contrast in color (“nutmeg ’ liver). In the most advanced stages, the 
liver becomes smaller, and may be smaller than normal. It is firm and 
dense, but still retains the characteristic nutmeg appearance. Connective 
tissue develops around the central veins; the adjacent hepatic tissue is 
atrophic and pigmented, and invading it are fine fibrous connective tissue 
trabeculrc. The capsule is often thickened and opaque. 

Symptoms.— The symptoms vary greatly, depending largely upon the 
causes. When due to primary cardiac or pulmonary disease, the s>Tnptoms 
arc complicated with these conditions, those of the primary condition 
usually predominating. Tlie local symptoms arc principally Ioss*af appe- 
tite, disturbance in digestion, nausea, vomiting, and more or less obstinate 
constipation. Jaundice is a common symptom. It may be moderate. 
The cyanosis which is present in the conjunctiva with the jaundice produces 
a peculiar bluish-green color of the mucous membranes. In cases where 
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infection develops rapidly, the jaundice increases, often producing nervous 
symptoms such as excitement, convulsions, etc. 

Ascites is a common s\Tnptom in the later stages, resulting from the 
extensive interference with the circulation. A large amount of fluid is 
often found in the abdominal cavity, especially in dogs. In the early 
stages the liver is enlarged, while in the more advanced cases it may be 
atrophied. Examination of the liver, therefore, by palpation may not 
reveal any characteristic condition. An accompanying gastro-intestinal 
catarrh develops which interferes with digestion; the chronic course leads 
to general weakness and emaciation. 

Diagnosis. — The diagnosis depends upon finding the primary disease of 
the heart or lungs, the condition of the liv'er, and the local symptoms of 
icterus, gastro-intestinal catarrh, etc. An accurate diagnosis is somewhat 
difficult. A careful examination of the patient and the prolonged chronic 
course of the disease w'ili assist in arriving at an accurate conclusion. 

Prognosis. — As a rule unfavorable, especially in the dog. It depends 
upon the primary condition, the stage of the disease and the condition 
of the animal. 

Treatment. — Dieteilc.— Treatment affords only temporary relief. En- 
courage the animal to eat by giving small amounts of lean meat, milk, 
etc., which may be given in conjunction with alkalies (sodium bicarbonate) 
to conserve the strength. . . . i j r 

Medical — For defective circulation, due to diminished heart action 
(valvular insufficiency), digitalis fluidextract (dog, 0.1 to 0.3; cat, 0.025 to 
0.05 once or twice daily) is the most efficient drug, especially when use in 
the early stages. . . ^ v + • 

Magnesium sulfate should be given in constipation. Stomachic onics 
(gentian, nux vomica) are also indicated. 


hepatitis 

Definition. —An acute or chronic inflammation of the liver. 
prises a series of most diverse conditions varying from ac ne ’ 

acute or chronic inflammation, to localized foci of necrosis or o 
ferent forms of icterus gravis. 

Etiology.-Hepatitis may result from the many 
under active congestion of the liver (see Conges ion)- 
difference between the conditions is in degr<«. A clinical d ^ren‘.ation 
therefore, may be difficult. Acute hepatitis is most 
absorption of toxins during the course of infections P j 

diseases. It may also result from the absorption of toxic mate . , 
as poisons, from the intestinal tract (common in dogs;. , valvular 

. Chronic interstitial hepatitis may develop from the acute or from x ah 

disease of the heart. i i • i 'ire varied. 

Pathology.— In acute hepatitis the cloudv swelling, foc-al 

The whole phenomena of inflammation (conge . * _ ^ ju uctive 

necrosis, etc.) may be present. In mild cases the e ‘ PP j j change^ 
congestion with cloudy swelling. In severe ] j-ather pale in 

nre intensified. Tlie liver is enlarged, swollen. ,Icr>cnding uiku. 

oolor; the cut surface is pale, opaque, and sho^^s 
the degree of inflammation. 
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Symptoms.-The symptoms are very similar in many respects to those 
of active congestion of the liver of which acute hepatitis is a more advanced 
stage. As a rule the symptoms are more intensive than m acute congestion. 
Nausea and vomiting are more pronounced and usually more persistent, 
the vomited material often contains a quantity of bile coloring the matenal 
a greenish color. Blood may be vomited up along with the other material, 
from the irritation of the mucous membrane. Constipation is nearly always 
present. At certain periods in the course of the disease diarrhea may 
appear. The fecal discharges are very fetid, yellowish or cl^-colored. 
Icterus, noticeable on the conjunctiva, mucous membrane of the mouth, 
and sometimes in the non-pigmented skin, will be a prominent symptom. 
The liver is found enlarged and sensitive on palpation. ^ 

The urine is usually concentrated, highly colored, of increased specinc 
gravity, and contains a high percentage of urates and uric acid as well as 


bile pigment. 

The temperature in the early stages of acute hepatitis is usually quite 
materially elevated (103° to 104° R). The fever temperature assists m 
differentiating the condition from simple congestion. However, in the 
later stages, the temperature may be found normal, or even subnormal, 
due to retained toxins, bile salts, etc. The general symptoms are dulness, 


intense thirst, and gastro-intestinal disturbance. 

Diagnosis.— The diagnosis depends on the causes, the elevation of tem- 
perature, the enlargement and sensitiveness of the liver, and the general 
symptoms. To distinguish between acute congestion and inflammation of 
the liver is difficult and depends, upon the seventy of the symptoms. 

Prognosis.— The prognosis is unfavorable. In some of the milder cases 
recovery takes place, but when advanced it nearly always proves fatal. 

Treatment.- The treatment for active congestion of the liver is applicable. 


(See Active Congestion of the Liver.) 


In chronic hepatitis treatment is valueless. 

Suppurative Hepatitis.— of the Lirer.— Definition.— An inflamma- 
tion of the liver resulting in abscess formation, which occurs under a variety 
of circumstances and in several forms. Liver abscesses are commonly 
divided into two kinds: (a) the large single abscess; (6) the small multiple 
abscess. Fundamentally, however, the two kinds may not differ from 
each other, since the large single abscess may become multiple by infecting 


adjacent liver tissue giving rise to the development of secondary abscesses. 
By coalescence a number of small abscesses may, by peripheral extension, 
form a large single abscess. 

Etiology.— Liver abscess is alwaj's the result of infection by micro- 
organisms (staphylococci, streptococci) which reach the liver in one of 
several ways; (a) traumatism. In small animals injuries, direct or indirect, 
frequently give rise to abscess of the liver. Direct injuries, such as punc- 
tured wounds, gunshot wounds, etc., permit the entrance of pyogenic 
organisms. Indirectly contusions or rupture of the liver, which reduce the 
resistance to infecting organisms which may be circulating in the hepatic or 
portal blood. Such usually produces a single, small or medium-sized abscess. 

(b) Diseases of contiguous organs often occasion tlie formation of abscess 
in tlic liver. Examples are; gastric or duodenal ulcer witli perforation; 
abdominal organs which have been operated and infected, and suppurative 
conditions of adjacent organs. 



HEPATITIS 


157 


(c) Infection via the portal or hepatic circulation. Multiple abscesses 
result from gangrene or abscess of the lung.s, purulent pleuritis, purulent 
and fetid bronchitis, etc. These processes give rise to many infectious 
emboli which lodge in the liver, forming abscesses. 

(il) Infection I’ia the biliar5- ducts. Here abscess formation is due to 
the infection carried in through the bile ducts, or by direct extension of 
ulcerative and suppurative processes in the biliary tract to the adjacent 
liver tissue. 


(e) In some cases infection may take place through the Ij-mphatics. 
Pathology.— The appearance of the liver will vary greatly, depending 
upon the mode of infection, the virulence of the infecting material, and 
the location and number of abscesses. 

Abscesses resulting from traumatism, ulcerative and suppurative pro- 
cesses in adjacent organs are usually single, small or of moderate size, and 
mostly superficial. These abscesses are in isolated areas, a focus of inflam- 
mation surrounded by a zone of intense hyperemia. In or near the center 
liquefaction necrosis of the exudation begins, which spreads by peripheral 
extension until a smaller or larger area of softened or fluid purulent material, 
surrounded by a more or less well defined zone of limitation, results. The 
softened material consists of leukocytes, red cells, necrotic and degenerated 
liver tissue, infection, etc. The abscesses are very commonly situated near 
or on the surface of the liver. The surface of the liver is, therefore, involved 
(perihepatitis), and extensive adhesions may bind to it the contiguous 
organs. In some cases (especially after operations) the abscess is on rather 
than in the liver (suprahepatic, infrahepatic). r 

lYhen small, multiple, metastatic abscesses are present, the liver is 
usually enlarged, swollen, opaque, and shows evidence of parenchymatous 
degeneration, or cloudy swelling. On section the orpn reveals numerous 
grayish or yellowish, softened spots surrounded by hyperemic zones; the 
spots vary considerably in size depending upon the stage of development o 
the condition. In some cases the numerous small abscesses, by peripheral 
extension, become confluent and form a large atecess v ic may ‘ 

whole lobe or in some cases the entire liver. The piiru en con 
usually thick, creamy, yellowish, or thinner and seropuru en ’ ° , 

with blood or bile; tL surrounding liver tissue is m most uases s a.ned a 
greenish-yellow tint. The pus often has an offensive odor espec.allj when 
due to gastric or duodenal ulcers. There- 

Symptoms.— The early manifestations are iiotverj c a . of 

fore, unless the condition is well established involving . . g ^ j j 

the liver, or interfering severely with its function, it is apt to erlooke 
In traumatic abscess, and abscesses due to PP^^ ^f infection from 
Jidjacent organs, the patient usually shoe's pam in i ^ ddP to 

especially when the animal is handled or moved aboi • 
compression of the biliary ducts, and enlargement o niiiltiprc 

be (Ictennined by palpation ; fluctuation may also be ci idci . I 

ahsc * 1. - — 

The 
present 


abscess tlie’diagnosis'is difficult, as there arc no ujn'm^iTistic 
'I'he tcmpcratiue is variable, nsnally sliphth' ‘ \ j. 

-It. I-mi.,atiol, of the "ll^ 


;jot always jirc-sent. especially in dironie. ^'ith 

ibe urine is concentrated, highly j i ,„„cli dcstriu- 

an abundant deposit of urates and uric acid. Ian tne 
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tion of the liver tissue the amount of urea is diminished, and albumin is 
often present. 

Spontaneous rupture of the abscesses often takes place, especially in 
those cases resulting from traumatism, causing serious symptoms to sud- 
denly develop. As in most cases the rupture occurs into the peritoneal 
cavity, a generalized peritonitis follows which soon leads to death. 

Diagnosis.— An accurate diagnosis is usually quite difficult. The most 
suggestive signs are progressive enlargement and tenderness of the liver, 
jaundice, chills and fever, leukocytosis, and the consideration of the 
etiological factors. 

When an abscess is suspected an accurate diagnosis can be made with 
safety (especially in the dog) by making an explorative laparotomy. 

Prognosis.— Abscesses of the liver even in the single suprahepatic form 
should always be considered unfavorable. The small multiple abscesses 
are almost always fatal, death occurring in one to two weeks. 

Treatment.-;-The early indications in the treatment are surgical. Under 
general anesthesia and strict antiseptic precautions, an explorative lap- 
arotomy should be performed. The incision in. the abdominal wall should 
be made large enough to admit of a careful and free examination of the 
liver. Should the abscess be suprahepatic, or single in the liver substance, 
that portion of the liver is carefully brought out through the incision. It is 
very important that the liver be carefully manipulated to prevent rupturing 
the abscess. Should the abscess be of large size, it is often advisable to 
aspirate most of the contents before it is manipulated to prevent rupture 
of the sac and also to facilitate its withdrawal through the abdominal 
incision. When the affected portion of the liver is withdrawn, it should be 
surrounded on either side with sterile gauze to prevent any of the pus 
entering the cavity while operating. A free incision is made directly over 
the full length of the abscess, the contents of the cavity thoroughly washed 
out with boric acid solution (2 per cent) and the abscess wall thoroughly 
curetted to remove all of the necrotic tissue and detritus. If necessary 
some of the tissue is removed with the scissors or knife to straighten the 
edges of the wound, and also to be sure to remove all of the necrotic tissue. 
The wound in the liver is sutured with a deep continuous suture. Should 
the hemorrhage interfere it should be controlled by ligating the larger 
vessels. 

Should the abscess be suprahepatic or infrahepatic, the affected parts 
should be carefully withdrawn, the adhesions broken down and the entire 
wall of the abscess completely cxtirp.ated. All exposed portions should bo 
thoroughly irrigated before returning to the abdominal cavity. 

Wien multiple ahsccsscs arc found surgical treatment is rarely of value. 
The c.\-ternnl wovmd is sutured as in gastrotomy. (See Gastrotoiny.) 

ATROPHY OF THE LIVER 

Definition.— .\ term generally applied to a reduction in the size o the 
liver. In most conditioas where there is a reduction in the size of the 
liver it is due to degenerative changes. 

Etiology.— Atropliy of the liver occurs nio.st commonly from the following: 

(a) Pressure upon the liver, by tumors, enlargement of adjacent organs. 
pas.sive congestion, amyloid disca'c, etc. These causes may prmlnee a 
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true atrophic condition of the liver with subsequent replacement fibrosis, 
or atrophy and degeneration (fatty degeneration and necrosis) as in passive 
congestion and amyloid disease. 

(5) Frotn a stenosis or occlusion of the portal vein, general hepatitis, 
advanced passive congestion, etc., a general atrophy of the liver may 
develop. 

^ (c) A reduction in the size of the liver, which is not a true atrophic con- 
dition, follows many degenerative processes such as poisoning by phos- 
phorus, arsenic, mercury, chloroform, etc. 

(cQ Reduction in the size of the liver frequently occurs, to which the 
term atrophj' is applicable, in inanition, cachexia, etc. In this case the 
liver participates in the general atrophic process. 

Pathology. — The liver is smaller than normal, dark in color, dense, of 
increased specific gravity, and dry. These changes are the result of the 
increase in the connective tissue and the decrease in the parenchyma. On 
cut section the surface is dry, and the liver substance very dense and firm. 

Symptoms. — The symptoms are not very characteristic. There will be 
noticed inanition, cachexia, etc. The patient shows digestive disturbances, 
and the feces are light colored. The liver is very small; owing to its location 
it is difficult to palpate. . -vi j • 

Diagnosis. — An accurate diagnosis is in most cases impossible during the 
life of the animal. The etiological factors may assist somewhat in making 
a diagnosis. . j r k? 

Prognosis.— The prognosis should always be considered unfavorable, 
owing to the structural change which has taken place in the liver, and the 
difficulty of removing the causative factors. 

Treatment.— Satisfactory treatment is hardly possible, although treat- 
nient for the removal of the cause would be indicated. 


FATTY LIVER 

Definition.— A term applied to the excessive amount of fat m the liver. 
It includes fatty infiltration, in which there is an excessive deposit ot lat 
without the liver cells becoming much altered, and also fatty degeneration, 
in which the liver cells are converted into fat ceils. . , , 

Etiology. -The causes are: (a) feeding of animal for a long P'f!™ 
and carbohydrates, without the proper amount of exercise, 
produce obesity (which is common in house dogs), “ L. 

common symptom. The fatty deposit is probab y due to ‘he 
oxidation of the excessive amounts of food. (6) - ‘ ■ j 

occurring in the later stages of chronic diseasts, carcinom. gnffiejent 

matosis, general inanition, etc. These conditions resu • ‘ „ „f 

supply of blood, therefore incomplete oxidation. • 5 „p|, j,g 

the liver due to valvular insufficiency of the heart. ^ a„i- 

phosphorub, arsenic, mercury, etc., which arc 'cr\ co Infections 

mels. Ptomaines from meats will produce a similar effect 
developing in the intestinal tract, as distemper. ^ , *■ (JenernI 

the toxins of which are carried to the liver tliroug i le P * ^ effect on 
infection, such as by pyogenic organisms, will produce 

‘I’lu's quite evident that the majority of ewes of fatt.v liver develop 
through a deficient oxidation. 
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Pathology.-The liver is enlarged, often twice the normal size, the 
specific gravity lessened, and the resistance reduced. It is pale yellow in 
color or^vellowish areas or streaks are seen on the surface. The surface 
smooth, and the edges somewhat rounded. On cross-section it is usu- 
ally pale, anemic, and fat globules which adhere to the knife are often 
noted. In cases of passive congestion the characteristic appearance o 
nutmeg liver is observed (dark center and light periphery of the lobules). 

Symptoms.-The sjTnptoms of fatty liver are very obscure, and not 
sufficient in most cases to make an accurate diagnosis inlra ntam. 


AMYLOID LIVER 

Definition.— A degenerative process of the liver characterized by the 
conversion of the proteins of the tissues into a structureless, homogeneous 
substance called lardacein. _ • i e 

Etiology.— This condition results most commonly in animals Irom tne 
absorption of the toxins of pyogenic organisms. It requires for its produc- 
tion a long time and a persistent and continuous infection. It is not a very 
common condition in animals, and usually accompanies a general amyloid 
degeneration of other organs. 

Pathology.— The liver is enlarged, sometimes two or three times 
normal size, and the edges are rounded or blunt. The color is grayish- 
brown, and on cut section shows white points. Microscopic examination 
reveals the amyloid degeneration. , , . 

Symptoms.— Difficult to recognize during the life of the animal, and is 
only of importance to the pathologist. Other degenerative conditions which 
have been observed on postmortem in small animals are only of importance 
to the student in pathology and will not be described here, as a diagnosis 
can only be made on postmortem. 


CIRRHOSIS OF THE LIVER 
Chronic Interstitial Hepatitis 

Definition.— A chronic inflammation of the liver with an increase in the 
interstitial connective tissue. 

Etiology.— The exact causes arc not definitely known. ^ Infection n 
doubt plays an important role, bacterial toxins from the intestinal tra ^ 
being carried direct to the liver. It may he produced secondarily from o ic 
diseases of the liver, such as acute and chronic hepatitis, congestion, c 
Parasitic invasion has been known to produce it in certain districts. 

Pathology.— In the early stages tlic organ is nsunlly enlarged; m 
stages often atrophic. The liver maintains its shape, the 
or in some cases granular. Tlic color varies somewhat from a light P 
to a dark olivc-grccn, and the liver nodules arc .separated 
tissue. The consistency of the liver is greatly increased, and when in 
it cuts hard and grates under the knife, duo to the excessive ainoi 
connective tissue. The hilc passages are usually found nonnal. 

Symptoms.— The symiitoms are thoM* of a chronic condition, a * . . p 
is ussocmttxl a dhlurhance in the intestinal tract. ^ 

U'Uallv mild, pro<Uicing only a sliglit tinge of yellow m the inu 
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branes; bile in the urine, giving it a greenish color; nausea and vomiting 
are often observed in the dog. An enlargement of the liver can be readily 
detected by palpation. In the advanced stages of the disease there is often 
ascites, enlargement of the spleen, and eventually general cachexia. 

Diagnosis.— In animals a diagnosis is very difficult. The condition is 
usually first noted on postmortem examination. An explorative laparot- 
omy in the dog is recommendable. 

Prognosis. — The prognosis is unfavorable owing to the changes which 
have developed in the structure of the liver. 

Treatment. — Dietetic .— quantities of easily digested food (raw, 
lean meat, milk, etc.) should be given to sustain the condition of the animal. 

Medical.— Salines (magnesium sulfate, dog 8. to 12.) are indicated to 
produce a laxative action. 

Should ascites be present diuretics are indicated to assist in the removal 
of the fluid from the abdominal cavity. 

Surgical . — Thoracentesis abdominis is indicated. (See Ascites.) 


NEOPLASMS OF THE LIVER 

Tumors of the liver are not very common, except secondary to malignant 
growths in other organs. These consist mainly of carcinomata and sarco- 
mata, which have become generalized (carcinomatosis and sarcoma tosis). 
Benign tumors are occasionally met with, viz.: adenomata and angiomata. 

Symptoms.— Tumors of the liver are difficult to recognize during life, and 
only in those cases where they become very large, producing distention of 
the abdomen, will they be recognizable. Palpation, when done carefully, 
will often reveal the tumor which will be freely movable in the cavity. If 
the tumor is malignant (sarcoma and carcinoma) it will lead to symptoms 
of anemia and cachexia. An accurate diagnosis can only be made after 
laparotomy. 

Treatment. — ^Mien malignant tumors are found, no treatment is of value. 
Benign tumors may be removed by carefully ligating all vessels, and 
preferably removing an entire lobe of the liver where affected. Hemor- 
rhage is usually severe when the tissue of the liver is incised. Therefore 
operations on the liver are always considered serious. 


CHOLELITHIASIS (GALL STONES) 

Cholelithiasis is quite rare in animals. Only a few cases have been 
reported where free concretions were found in the biliary ducts and these 
occurred most commonlv in the gall-bladder and ductus choledochus 
Gall stones are the result of a catarrhal inflammation of the membrane of 
the duct or gall-bladder causing a desquamation of the epithelium and a 
collection of bile salts, gradually forming concretions. Infection or para- 
sites gaining entrance via the duct and producing irritation are c-oniinon 
causes 

Symptoms.-Gall stones inny exist for sonic time ivitliont |)ro(lncint; an.v 
ninrkcl svniptoins, ilcpcinlinK upon the locntinn of the concretion lien 
in tlie pnll-lilnildcr lint little ilistiirbimcc imII be proilnccd. lint «lnn tin 
concretion passes ont in‘-> the ibictiis clinlixl.K-hns. so ere colicky si n.plon.s 
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are observed, and by completely blocking the exits of the bile, obstruction 
or hepatogenous icterus is produced. (See Icterus or Jaundice.) A diag- 
nosis is difficult and, when suspected, an explorative laparotomy should be 

performed. , , , tt i i 

Treatment.— Surgical means should be employed early. Under generai 
anesthesia laparotomy is performed, as for gastrotomy (see Gastrotomy) 
making the incision longer, if necessary. The portion of the Hyer contain- 
ing the gall-bladder and duct is brought out through the incision. A 
careful examination should be made to determine the location of the 
concretion. When located, an incision is made down upon the concretion 
just large enough for its removal. Care should be taken to prevent the 
bile from running into the cavity. After all the concretions are removed 
the wound is stitched carefully with a fine suture using a small, straight 
needle. A continuous suture is first used to bring the edges of the ivound 
in apposition, and then a Lembert suture to completely close the opening 
and bring the serous membranes together for rapid healing. The parts 
should be thoroughly cleansed before returning to the abdominal cavity. 
The laparotomy wound is sutured in the regular manner. (See Lapa- 
rotomy.) 

RUPTURE OF THE LIVER 
Riiptura Hepaiis— Apoplexia Hepaiis 


Etiology. —Owing to the structure of the liver being very friable and 
easily torn and its blood supply great, it is not uncommon that rupture of 
this organ takes place. The common causes are injuries, such as being run 
over by vehicles, penetrating rib fractures, severe exertion (running, 
jumping, falling, etc.), or during the course of infectious diseases when there 
is a severe congestion or inflammation of the liver. Predisposing factors 
are: degenerative processes in the liver, such as fatty liver, amyloid liver, 
2tc., or diseases of the heart and vessels. 

Pathology. — The postmortem lesions depend largely upon the extent of 
the rupture. Small hemorrhages are often found showing through the 
capsule of the liver, greater hemorrhages may occur in the form of a large 
hematoma In most cases, however, the capsule also becomes torn and 
the blood is allowed to flow out into the abdominal cavity. The liver 


when examined will reveal the rupture. The other tissues and organs 
will be pale and anemic. 

Symptoms.— Small hemorrhages in the liver will not produce any marked 
symptoms. If severe there will be all the symptoms of internal hemorrhage, 
such as paleness of the mucous membranes, general weakness, anxious 
expression, weak rapid pulse, and dyspnea; the extremities and skin become 
cold, trembling of muscles, and finally coma. Death often takes place very 
suddenly or within ten or twelve hours, depending upon the extent of the 
rupture. Small and continuous hemorrhages will be observed where the 
rupture is very small or where a hematoma is forming showing symptoms 
of weakness) paleness of the membrane and often some icteric symptoms. 
Such cases often recover in a few days or death may occur from exhaustion 


in four to ten days. ^ ^ • v 

Diagnosis.— An accurate diagnosis is very difficult. The anamnesis ma> 
exist in arriving at a definite conclusion. 
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Prognosis. — Should be considered unfavorable as most cases, especially 
where the hemorrhage is severe, terminate fatally. Where slight hemor- 
rhage takes place, the prognosis is more favorable, although if there is some 
disease of the liver present, fatal hemorrhage may recur at any time. 

Treatment.— The treatment must be given as early as possible and is the 
same as for any internal hemorrhage. 

Subcutaneous injections of ergotin (dog, 0.1 to 0.3) or adrenaline chloride 
(0.5 to 1. of a 1 to 1000 solution) are useful. These doses can be repeated 
in a half to one hoin if necessary. 

To stimulate the heart action strychnine sulfate (0.001) or caffeine citrate 
(0.1 to 0.3) should be given every few hours. Otherwise the treatment is 
symptomatic. 



CHAPTER XIII 

DISEASES OF THE PERITONEUM 


General Eemarks.— The peritoneum is a serous sac, and, considering all 
of its reflections and fossse, it covers a surface very nearly as peat as th.at 
of the skin. In the femiile it differs from other serous cavities in that it 
has an indirect external opening tlirough the uterine tube; in the male there 
is no opening. 

The peritoneum through the lymph.atics and blood-vessels has peat 
power of absorption as has been demonstrated on numerous occasions. 
The dog or rabbit will absorb fluid equal to 10 per cent of the body weight 
in one-half hour. Fluids and soluble substances are readily taken up and 
carried away by tbe blood, while insoluble substances, including micro- 
organisms, are taken up by the Ijanphatics with the aid of the phagocytes. 
In health, the secretion of fluid into the peritoneal cavity and the absorp- 
tion therefrom is just sufficient to keep the surfaces moist and free from 
infeetion. In disease this normal equilibrium becomes disturbed, and either 
produces a dry condition of the membrane, from absorption being greater 
than secretion (acute inflammatiou), or secretion being in excess of absorp- 
tion (ascites). The presence of the fluid in the peritoneal sac has a further 
action than preventing friction to the surface, and that is by exerting a 
bactericidal action. 

The Ijinphatic absorption is carried forw.ard by the Ijunphatlc trunks 
to the mcriiastinal glands. Experiments have shown that microorganisni.s 
can be removed from the pcritonc.al sac ria the IjTnph stresun, and carried 
into the mediastinal glands in six minutes after their injection into the 
abdominal cavity. The peritoneum covering the diaphragm and the 
omentum is most active in this process of absorption, removing inert bodies 
and also microorganisms from the pcritonc.al cavity. The omentum is, 
further, an im[mrtant factor in preventing peritonitis, in that it removes 
the microiirganisms from the alKlominal cavity before they can jirodurc 
their pathogenic action. The omentum also has the great faculty of local- 
izing inflamnintion and infection by attaching itself to any inflaincil organ 
or possible source of infection. It becomes fixeri around the margin of the 
inflammatory or infected area, where it adheres, preventing generalization. 
The omentum is an im])ortnnt protective mechanism after surgical work on 
the organs in the alxlominal c.avity. Another point worthy of mention is 
the fact that absces-scs which develop following operations, puncture of 
alKlominal walls, etc., usually o|K'n to the out.sidc rather than in tlie 
alKlominal cavity, ilue no doubt to the great defensive |Kiwers of the 
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safety than in other animals. The cat is slightly less resistant than the 
dog. However, it must always be remembered that there is a great varia- 
tion in the natural resistance of individuals of the same species depending 
to a great extent upon their physical condition, etc. 

As a summary, the defensive powers of the peritoneum are of great 
importance and are: (a) its great absorbing power, removing organisms 
before they can multiply sufficiently, produce toxins, and excite inflamma- 
tion. (6) The phagocytic action exerted by leukocytes, polymorphonuclear 
leukocytes and the endothelial cells, (c) The faculty of the omentum in 
walling off local infections and inflammations preventing diffuse peritonitis. 
(d) The antitoxic and bactericidal properties of the peritoneal fluid. This 
fluid is increased when necessary. 


PERITONITIS 


Definition. — An inflammation of the peritoneum. From the standpoints 
of intensity and duration peritonitis may be-classified into: (a) acute, and 
{b) chronic. 

Acute Peritonitis.— Definition.— An acute inflammation of the peri- 
toneum. From a clinical standpoint acute peritonitis may be divided into: 
(a) circumscribed or localized, and (b) general or diffuse. Other divisions 
are hardly recognizable during the life of the animal. Even the most severe 
cases of peritoneal infection often show the least evidence of inflammatory 
reaction. The inflammatory reaction which takes place in peritonitis is 
often a salutary process, by preventing excessive absorption from the Peri- 
toneum, leading to the destruction of microorganisms that have gained 
entrance, and by the formation of fibrin and adhesions preventing the 

spread of infection to the entire serous membrane. ^ ^ ^ r j- j 

Etiology. — From the standpoint of cause acute peritonitis may be divided 


into: (a) primary, and (6) secondary. 

(a) Primary, acute peritonitis is applied to those cases where there is no 
local focus in the abdomen to account for the infection of the peritoneum, 
it is assumed that the infection has reached the abdomen by the blood or 
Ijmiph stream, or from some injury to the abdominal wall, such as blovs, 
kicks, gunshot wounds through the abdominal walls, bowels, etc., or 
operations of various kinds on the organs in the abdominal ca\ it> . 

(b) Secondarv, acute peritonitis is due to infection at some localized 

area in the abdomen, or in the immediate neighborhood, which develops 
rapidly producing a diffuse or circumscribed inflammation. This form of 
peritonitis is very common in animals and results from a number of con- 
ditions. It may be due to infection from the abdominal viscera, follon ing 
perforation of their walls, or to inflam, n.ation and the infection p.-issiiig 
tlirough the walls. The following conditions are frequent causes. P^^- 
tion of gastric or duodenal ulcer; acute ’ 

gastro-enteritis; traumatic rupture of the stoniacli or m\ c s , . I- ‘ 

of tlie bowels, volvulus; intussusception; foreign bodies ’ 

impaction of tlie bowels; rupture of abscesses m the liver ™ 

I.™ph glands, etc.; rupture of the bladder wliei, ^ ™: 

oils, or gangrenous cholecystitis ; metritis and p.ir.iiiit ri s . eland 

injuries to the uterus during parturition; a isctss o | j 

etc. These conditions allow the free entrance of 

the resistance of the peritoneum so that organisms ,lei . I.qi r. .idili . - 
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merous organisms are found producing peritonitis, such as staphylococci, 
diplococci, streptococci, Bacillus Upohris, Streptothrix cams, Bacillm pyo- 
genes, Bacillus coli communis. A fungoid peritonitis has also been observed 
in the dog produced by the Sporotrifchum beurmani. Parasites, when severe 
invasions take place, will often produce peritonitis. Exposure to cold, 
and insanitary conditions are often predisposing causes, especially in dogs. 

Pathogenesis.— As soon as the defensive powers of the peritoneum (the 
phagocytic action of the endothelial and other cells, the bactericidal power 
of the peritoneal fluid depending on the presence of antibodies, and absorp- 
tion which destroy and remove organisms) are neutralized by any of the 
etiological factors mentioned, the membrane becoming dried and exposed 
during operations, etc., or the presence of solid bodies, particles of food, 
blood clots, etc., the resistance of the peritoneum is lowered and its absorb- 
ing and bactericidal power interfered with. This allows the organisms to 
develop, produce their toxins and an acute peritonitis. 

Pathology.— According to the character of the exudation, peritonitis can 
be classified as fibrinous, serofibrinous, fibrinopurulent, suppurative and 
hemorrhagic. The character of the inflammation depends greatly on the 
nature of the infection. In cases of low virulence, such as are occasionally 
observed, the serous surfaces present little more than a slight loss of luster, 
with some slight deposits of delicate fibrin. In the ordinary form, in the 
early stages, there is marked congestion of the serous membrane, later the 
serous surface becomes dull, lusterless, and the contiguous surfaces becoine 
slightly adherent through the depositing of yellowish-white flakes of fibrin 
(peritonitis fibrinosa). In some instances there is but little effusion of 
fluid, but in most cases there is a copious effusion of exudation, somewhat 
turbid, containing flocculent masses of a yellowish color (peritonitis sero- 
fibrinosa). The quantity of fluid varies considerably from a few cubic 
centimeters to several liters. In other cases the exudation is more turbid 
and contains purulent material (peritonitis purulenta). The peritonitis 
following rupture of the bowel is very virulent, the exudation is purulent 
and contains bowel contents. In the abdominal cavity a quantity of dirty, 
brown, turbid fluid of offensive odor is found. In all cases of peritonitis 
with effusion more or less blood is always present (peritonitis hemor- 
rhagica). When the peritonitis results from rupture of the bladder, urine 
will be present in the abdominal cavity, and the odor will be detected in 


the abdominal contents. 

Symptoms.— Acute, diffuse peritonitis, when due to injuries, rupture of 
the bowels, abscesses, etc., usually develops rapidly under symptoms of 
marked general disturbance. In the most severe infections the symptoms 
arc principally those of a septicemia or toxemia. In the beginning there 
is abdominal pain, restlessness, stiff unnatural gait, and “tucked up 
abdomen. Palpation over the alKlomen reveals intense contraction of the 
abdominal muscles, and considerable sensitiveness. When the peritonitis 
is diffuse the sensitivcne.ss is noted over the entire abdomen; when circiim- 
scribetl only local areas of tenderness are evinced. The pain is often severe 
enough in small patients (dog and cat) to cause them to groan and cry 
Pain is a prominent symptom, and is usually continuous, except in casi-s 
^vhore a ccncral toxemia exists. The respirations are of the costal tyjic. 
In most cases tlicv are diminlsliol, but it fluid is present tlicre is sever 


dyspnea. 
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Vomiting is an early and characteristic symptom of peritonitis in the 
dog and cat. It is usually one of the first symptoms, and is very persistent. 
The vomitus consists mainly of mucus, food particles, bile, and, if severe, 
of fecal matter. 

There is complete loss of appetite noted early in the course of the disease. 
The urine is decreased in quantity, highly colored, and contains a large 
amount of indican. There is often severe straining as if to urinate (tenes- 
mus vesicse). 

In the early stages there is diarrhea followed later by constipation with 
considerable tjnnpany. In the very early stages the temperature in the dog 
and cat is elevated (104° to 106° F.). The temperature, however, remains 
high for only a few hours when it drops rapidly and becomes subnormal 
(96° to 100° F.). In small animals the temperature in peritonitis is usually 
normal or subnormal. 

The pulse is rapid, small, hard and often wiry. In the later stages the 
pulse becomes very weak, irregular, and finally imperceptible. The extrem- 
ities grow cold, the mucous membranes cyanotic, and there is every evi- 


dence of a deficient heart action. 

Effusion of fl^uid (ascites) is usually present except in some of the more 
acute cases which are rapidly fatal. The percussion sound is flat, the area 
of dulness shifting as the patient's position is changed. A friction sound 
may be present in the early stages, but due to the effusion which forms 
early, soon disappears. . . ^ / e 

In some cases of peritonitis, due to severe septic infection (rupture of 
abscesses), the course is very rapid and the general symptoms of toxemia 
are the only ones noticed. Peritonitis following rupture of the stomach or 
bowel, from severe injury, such as being run over, kicks, etc., runs a very 
rapid course. General weakness, coldness of the extremities, and coma 
may be the only symptoms noted. , , e j-o- 

The symptoms of circumscribed peritonitis are similar to those of dittuse, 

except that they are so mild at times as to be overlooked. . , 

Course.-The acute, diffuse peritonitis usually terminates in death. Ihe 
most intensive forms usually produce death in thirt\-six to se\cn \ \\o 
hours; however, most commonly death results in fi^e to eig i a\s. ome 
of the milder cases terminate in recovery, or chronic peritonitis, which runs 

a long chronic course. , 

Diagnosis.-In typical cases the sudden onset, the sensitiveness o er he 
abdominal region, the fever, the wiry pulse the development <;f 
the collapse and the vomiting, present a rather P'^,7is haJ^^ 

some cases of rapid development the diagnosis is very difficult and ha 
to differentiate from septicemia or toxemia. ..ppuntr 

In the latter stages of the disease, where drep coma is p _ ' ‘ 

diagnosis is impossible. Often circumscribed, “V'. ‘ ,,,e 

looked. A careful e.xamination, therefore, is nccessarx to datnnliie 


“pmZt-The prognosis is acute, dilluse 1-f 

especially if it follows rupture ’ I? circus fil>rinm.s or 

Such cases invariably tenmnate in dtatli. i m-oMTN . 

sero-fihrinous peritonitis the "''ftetioii should Iw l.«.l.«l 

Circuinscnbed peritonitis, liowc\tr, €lut to i 
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upon as dangerous, as the abscess may rupture into the abdominal cavity 
eventually terminating in death from diffuse peritomtis._ 

Treatment.-iiMica/.-In the early stages, diarrhea is present and the 
peristalsis active. In order to prevent friction between the peritoneal 
surfaces, whieh tends to spread the inflammation small doses of opium 
(dog, 0.1 to 0.3; cat, 0.05 to 0.1), or morphine sulfate (dog, 0.01b to O.i^; 
subcutaneously are indicated. , , , , , • j- 

Cold applications, if applied early to the walls of the abdomen, are indi- 
cated (cold water compress or ice pack) to relieve the intense^ congestion 
of the serous membrane. Later counterirritants may be used in the form 
of oil of mustard mixed with olive oil (1 to 10) . Apply by rubbing well into 
the skin of the abdomen. Hot water applications may also be used. Should 
constipation be marked laxatives should be given, such as castor oil (dog, 
15. to 30.; cat, 5. to 8.) or magnesium sulfate (dog, 10. to 14.; cat, 2. to 5.). 
^Yarm water infusions into the rectum will be useful to remove feces and 
also to produce a soothing action on the membranes. General stimulants 
(strychnine sulfate, dog, 0.001; cat, one-half the quantity subcutaneously) 
are employed to combat sjTnptoms of general weakness and coma. Alco- 
holic stimulants or camphor may also be used for the same purpose. ^ _ 
Snrjicak— When severe infection is present, and in the early stages, it is 
advisable to irrigate the abdominal cavity in the following manner: lap- 
arotomy should be performed (see Laparotomy) and a sufficient amount of 
sterile, normal salt solution introduced at the body temperature to thor- 
oughly irrigate all parts of the cavity. This should be followed by a boric 
acid (2 per cent) or a salicylic acid solution (2 per cent). The value of pus 
method will depend largely upon the thoroughness of the application. 
Before irrigating a thorough examination of the organs and tissues in the 
cavity should be made for ruptures, etc., and if found, proper treatment 
should be applied. When an excessive amount of effusion is present it 
should be removed. (See Treatment for Ascites.) 

Chronic Peritonitis.— Definition. — A clironic inflammation of the peri- 
toneum which may be cither diffuse or circumscribed. As a rule chronic 
peritonitis is rarely found equally well marked over the entire abdominal 
cavity. From a clinical standpoint it is difficult to separate the two condi- 
tions, therefore, they will be described as one. 

Etiology.— Chronic peritonitis may be due to a number of different causes, 
the most important of which are: intra-abdominal lesions, such as diseases 
of the liver (hepatitis, abscesses), the kidneys, spleen, etc., whicli may 
reduce the resistance of the peritoneum; or from gastric or duodenal ulcera- 
tion providing a focus for peritoneal infection. In these cases a general 
chronic peritonitis results instead of a local inflammation, owing to the 
reduced resistance of the membrane, or the low virulcncy of the infection. 
Chronic venous engorgement from defective heart action would produce 
much the same effect. Chronic peritonitis may result from the acute 
fibrinous fonn when complete resolution docs not take place, or the infec- 
tion is mild. , 

In some it may result from disease of the pleura by spreading tlirougn 
the dia])bragm. Chronic peritonitis may also result from disturbances o 
the intestinal tract. . . ... 

Ascites, when due to disease of tlie heart, may produce chronic pcritoim 
by lowering general resistance, or through orgaiuMiis which gain entrance 
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during paracentesis abdominis. Para^^ites (Lingiiatiila rhinaria, Echinococ- 
cus granulosus) in the dog and cat may cause chronic peritonitis by the 
constant irritation to the peritoneum they produce. 

Pathology. — The postmortem lesions vary somewhat depending upon 
the causes, and the extent of the process. The peritoneum is covered by a 
thick membrane, which is dull white or glistening, pearl-like in color; pig- 
mentation is sometimes present. In very severe cases of long standing this 
membrane becomes very thick, especially over the visceral peritoneum, and 
can be peeled off from the organs. Adhesions between the folds of the 
visceral peritoneum are often found, which may bind together several 
organs into one mass. The formation of this membrane is due mainly to 
an organization of the exudation and not to hyperplasia of the peritoneum 
itself. 


Symptoms. — The symptoms are somewhat similar to ascites. The onset 
is gradual; usually no symptoms are noted until distention of the abdomen 
develops. There is no pain or tenderness on manipulation. On percussion 
a dull sound is emitted, and on auscultation, especially if the abdomen be 
tapped on the opposite side with a finger, the presence of fluid can be 
detected by the splashing sound produced. 

There are usually general symptoms of dulness, and lack of energy, 
shown by the animal lying down a great deal and refusing to move about. 
The patient has, as a rule, a good appetite unless constipated. Respirations 
are increased owing to the pressure against the diaphragm. 

The character of the fluid varies somewhat. It has a specific gravity of 
about 1015, is of a yellowish or turbid color, from the presence of large 
numbers of cells, and when allowed to stand it usually becomes thick and 

forms large amounts of flocculze. v i.i.i i 

The temperature in the dog and cat remains normal or slightly sub- 
normal. The pulse is often rapid and irregular. ^ r i • f 

Diagnosis.-The character of the fluid in the abdomen is one of the chief 
diagnostic symptoms, and some of it should be obtained and examined for 
its specific gravity, cells, etc. A careful examination of the animal must 
be made to distinguish this from ascites due to other causes. The anam- 
nesis may also assist in making the diagnosis. • r’ i 

Prognosis.-The prognosis is unfavorable, the course chronic. 
recovery is hardly to be expected, although a number of cases •>c' e b i i 
reported where apparent recoveries have taken place. e • , 

the result of heart failure. . ... , . . 

Treatment.-The cause should be ascertained if 
ment given accordingly. If the cause cannot be c™m.e< s 
treatment is given. Diuretics, such as caffeine citrate { . 

(0.15 to 0.4) are indicated to assist in removal of the 

Paracentesis abdominis (see Ascites) jc pi re.si)<>nib 

necessary to remove tlie fluid from the cavity. 1 lie dog, . . ,1 

more readily to treatment than the cat. 


ASCITES 

Ihjilrops Abdominis- Ils/dwits Asriirs 
DefiniUon.-A collection of serous llili.l in ^the alKlo.ninal eaiit.v. 'Il..s 
condition is quite common in dop' and catv 


- Ifi/dntji-r JWitonri 


Mild of are often 
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overlooked during life, and are only found on postmortem or during opera- 
tions on the abdominal cavity. 

Etiology.— 1. Local Causes.— (a) Chronic inflammation of the peritoneum, 
either simple, carcinomatous, sarcomatous, or by cysts of parasites, (b) 
Obstruction to the portal vein, either in its terminal branches in the liver, 
such as by cirrhosis, chronic, passive congestion, etc., or by compression of 
the vein in the gastro-hepatic omentum, such as by proliferative peritonitis, 
abscess, tumors (sarcomata, carcinomata, etc.), or by aneurysm, (c) 
Thrombosis of the portal vein, (d) Tumors in the abdominal cavity in 
general, (e) Cysts of the ovaries (common in cats). (/) Occurs in the 
secondary stage of acute circumscribed or diffuse peritonitis. 



Fio. 12. — Ascites. 


2. General Catwes.— Ascites often occurs as a syroptora of general dropsy, 
the result of mechanical effects, as in heart diseases, chronic indurative or 
interstitial pneumonia. In some heart diseases the effusion is confined to 
the abdominal cavity, in which case it is no doubt due to secondary changes 
m the liver. Ascites also occurs in chronic diseases of the liver. In young 
dop (puppies) ascites is frequently observed, and often disappears as the 
animal develops, apparently without any particular cause being found. 

Pathology.— The presence of fluid in the abdominal cavity, of varying 
ciuuntity from a few cubic centimeters to 15 to 20 liters. This fluid has a 
specific gravity of 1012 to 1015, a light or yellowish color, clear, and con- 
tains, as a rule, but a slight amount of fibrin, or flocculent precipitate, riic 
chemical reaction of the fluid is alkaline or neutral; the albumin content is 
about 2 to 5 per cent. Sometimes the fluid will be of n reddish cfdor, due 
to sligliMicrnorrhages, or to sonic of (he red cells prussing out witli tlic 
scrum. Tins is especially noticeable in obstruction to tlic portal vein. - 
greenbh c:ist j.s noticwl wlien the liver is secondarily affected. Ihe i|re- 
clpitate when e.^amined will be found to contain a small number of leuko- 
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cytes, fatty endothelial cells, flakes of fibrin, and sometimes red cells, 
and in rare cases numbers of small cysts of parasites. In dogs and cats 
the fluid often contains numerous fat cells and has a milky appearance. 

The peritoneum is usually pale, glistening, thickened, especially in cases 
of long standing or those due to chronic peritonitis. The organs in the 
cavity are usually anemic, dull on the surface and sometimes atrophic. 

Symptoms. — An enlargement of the abdomen is usually the first indica- 
tion of the disorder. Until the accumulation of fluid becomes great enough 
to cause a distention of the abdomen, the symptoms will not be positive 
enough to make a diagnosis. As the amount of fluid in the abdomen varies 
greatly, the symptoms will vary considerably in individual cases. The 
fluid distends the abdominal wall, causing the muscles and skin to become 
tense, and the abdomen to assume a characteristic pear shape. When the 
animal assumes a standing posture, the fluid collects in the lower portion 
of the abdomen and the amount can be rather accurately determined by 
percussion. Above the line of dulness will be noticed a t\7npanitic sound. 
Changing the position of the animal causes a shifting of the horizontal line 
which marks the upper limits of the area of dulness. 

On palpation the resistance is fairly uniform. By placing one hand on 
the side of the abdomen, and tapping gently on the other side with the 
other hand, a plain undulation will be felt. As the amount of fluid increases, 
pressure is produced on the diaphragm, interfering with the function of the 
organs in the thoracic cavity. Severe dyspnea with cyanotic membranes is 
noted in some cases. The pulse is weak and rapid. As tlie cases progre.ss, 
emaciation appears. The appetite is impaired, the ^digestive tract dis- 
turbed and occasional attacks of vomiting occur, ^ ^^^he temperature is 
normal; in the later stages it may be subnormal. Tlie urine is reduced 
in amount, and often highly colored in the dog; otherwise^ it is normal. 
The animal may die from general exhaustion, or from asjihyxia. 

Diagnosis. — The diagnosis is not diflicult, provided a careful examination 
is made of the patient, its history obtained, and all the snnptoms carefully 
noted. However, there are cjuite a number of conditions with vhic'Ii 
ascites might be confused. It might be mistaken for acute (ir elironic’ 
peritonitis with effusion. By puncturing the alKloniinal wall uith an 
explorative trocar and obtaining some of the fluid, a differential diagno-'i'* 
can be made. 
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Treatment.— ilMcai.— The cause should first be determined, if possible, 
and measures taken to eliminate it. Should the heart aetion be deficient, 
digitalis would be indicated (dog, 0.05 to 0.10; cat, one-half the quantity) 
to stimulate the heart and overcome venous stasis. This drug is further of 
great value owing to its diuretic action, which assists in the elimination of 
fluid from the body. Caffeine citrate (dog, 0.1 to 0.5; cat, 0.05 to 0.1) has 
a similar action. The resorption of the exudate may also be aided by the 
use of diuretics: potassium acetate (dog, 0.5 to 0.8; cat, 0.05 to 0.1); 
bulbous scillai in powder form (dog, 0.05 to 0.2; cat, 0.01 to 0.05); diuretin 
(dog, 0.5 to 1.; cat, 0.01 to 0.05) every two or three hours, or agurin (dog, 
1. to 2.; cat, 0.02 to 0.08) daily. Laxatives should be administered occa- 
sionally to keep the bowels open which also assist in removing the fluid. 
Magnesium sulfate (dog, 8. to 14.; cat, 1. to 4.) is best for this purpose. 
Diaphoretics may also be administered, although not so important in small 
animals as in large ones, as the skin glands are less developed. Pilocarpine 
hydrochlorate (dog, 0.005 to 0.01) can be used, but there is some danger of 
edema of tlie lungs or paralysis of the heart from its use. 

Surgical.— li the fluid produces severe dyspnea and interferes with the 
action and function of abdominal and thoracic organs, it should be removed 
surgically by performing paracentesis abdominis. The operation is as fol- 
lows; the animal is placed in a standing position, or on its side on the 
operating table and the hair shaved from a small area at the most pendent 
portion of the abdomen, usually near the umbilicus. The surface should be 
rendered aseptic by washing with bichloride soap, followed by alcohol, and 
tincture of iodine painted over the surface where the puncture is to be 
made. A small exploring trocar is used, wdiich should be sterilized, and 
inserted through the abdominal walls first going through and under the 
skin for about ^ inch before puncturing the muscular coats. When the 
stylet is wltlidrawn, the fluid wall usually flow out in a stream. Sometimes 
the end of the cannula becomes blocked by omentum or bowel. This can 
be overcome by moving the cannula slightly or by re-inserting the stylet. 

1 he fluid should be collected in a vessel to note its character. The amount 
of fluid to remove depends largely upon the condition of the animal. 
Should, however, symptoms of dyspnea, cyanosis, and rapid, w’cak pulse 
appear, the cannula should bo at once removed. The operation may be 
repeated next day. The puncture -wound resulting from the operation 
should be protected by covering wdth collodion and a small pledget of cot- 
ton. Death occurs occasionally from collapse following the operation. 

1 herefore the patient should be carefully watched and the removal of the 
fluid stoppe<l, and general stimulants given, when signs of collapse appear. 
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CHAPTER I 

DISEASES OF THE PENIS AND PREPUCE 

Examination.— The prepuce should be examined by observing the dis- 
charge at its opening, and the condition of the mucous membrane. Fre- 
quently" there will be found a more or less extensive mucopurulent discharge 
which indicates a catarrhal inflammation of the prepuce. The preputial 
opening should be dilated and the mucosa examined for wounds, foreign 
bodies, tumors, ulcerations, secretions, etc. 

The penis may be examined in the following manner: the animal should 
be placed in the dorsal position, and either held by assistants, or securely 
fastened to the table with hopples. With the left hand, the prepuce is 
gently pushed downward and backward, exposing the free end of the penis. 
The penis is then grasped with the fingers of the other liand and pulled as 
far out of the prepuce as possible. A piece of tape should be placed around 
the penis just posterior to the glans, and with gentle traction tlio penis 
can be exposed for a considerable distance. The penis should be e.xamined 
for inflammations, tumors, venereal granulomata, rubber bands, wounds, 
fractures of the os penis, etc. 



174 DISEASES OF THE PENIS AND PREPUCE 

Prognosis.-ravorable in most cases, as wounds in this location respond 
to treatment readily. Not so favorable in cases of strangulation of the 

^^reatjSnr-Srparts must be thoroughly cleansed, washed mth an 
antiseptic solution, and the character oi the injury deteimined Wounds 
in the prepuce, such as cuts or perforations, are sutured after thoroug 
disinfection and all ragged edges removed with the scissors. Injuries to 
the penis should be looked alter carefully, as they sometimes lead to sut- 
ficient swelling to interfere with the discharge of urine. In such cases, th 
catheter is introduced and the urine withdrawn. Should this procedure 
fail, make an opening in the urethra at the ischial arch to temporarily take 
care of the discharge of urine. Applications of antiseptic solutions lor a 
few days will reduce the inflammation and infection. When the penis is 
strangulated and necrotic, it is advisable to amputate the affected portion. 
This is done in the following manner: the animal is anesthetized, 
on the table in a dorsal position and securely hoppled. The parts should be 
thoroughly cleansed with soap and water and disinfected. Pull the penis 
out of the prepuce as far as possible, and apply a rubber tourniquet at a 
point above the seat of operation to control the hemorrhage. Incise the 
penis with a scalpel, and if it is necessary to amputate through the os penis 
a saw should be used for this portion. The urethra is protected by a catheter 
previously inserted, and left about ^ inch longer than the stump of the penis. 
It is split with the scissors on its dorsal surface back to where the 
was incised. The flaps of the urethra are then securely stitched to the 
stump of the penis to prevent a stricture forming at this point. All vesse s 
should be ligated, and the parts again washed with an antiseptic solution. 
The tourniquet is removed and the 'penis allow'ed to retract back into t e 
prepuce. Cleanse daily with antiseptics. 

CONGENITAL MALFORMATIONS 

^lalformntions of these structures are not common. Arrested develop 
ment of the penis or prepuce is seen occasionally. Hermaphrodites are no 
common among dogs. Congenital closure of the prepuce is 
sometimes in puppies, which must be opened with a scalpel and the e ge 
of the skin stitched back to prevent adhesions. 

ARRESTED DEVELOPMENT OF THE PENIS AND PREPUCE 

While this condition is not common it lends itself so readily 
that a brief description may be justified. It has been observed mos 
(luently in Boston Terriers, which may be explained by the fact tha c 
siderable inbreeding has occurred in the development of this breed. r 
as it may seem the condition may go unnoticed until the animal rcac 

maturity. . «nnrc. 

Symptoms.— Such an ahnonnalitj’ usually involves the entire pr P ^ 
At the point where the preputial orifice would normally he foun • j_ 
appears a transverse fold of skin, l^rom either end of this fold an ^ 

inc backward on cither side and parallel to the median line, there c- ■ 
slight elevation or ridge. Such elevations terminate just 
scrotum and form the boundary between the normal skin 
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or folds has the appearance of mucous membrane except that it is dry and 
shiny. It is usually non-pigmented. 

The penis is rudimentary, being 1 to 1? inches in length. It is located 
just anterior to the scrotum and usually is curved slightly downward. A 
modified os penis is always present. The urethral opening is seldom located 
on the anterior extrenaity of the penis although this may appear to be the 
case. While this opening may be found somewhere in the dorsal surface 
(epispadias) it is most commonly present on the ventral surface (hypospa- 
dias) and near the junction of the skin and mucous membrane. In a few 
instances the opening of the urethra has been observed at the anterior 
c.xtremity of the area between the testicles. 
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tated being careful not to damage the uretlira. The cut edges of the skin 
should now be brought together and sutured. This will cover the area 
from which the mucous membrane like tissue has been removed. If this 
procedure is followed all parts will be covered with hair except the urethral 
opening and in some cases that part of the penis in which it is located. Cas- 
tration is advisable. The operative area should be protected by appro- 
priate dressings. 

Care must be taken to preserve all the skin possible in making the pri- 
mary incision which will prevent too much traction on the sutures and 
result in more satisfactory healing. 

PREPUTIAL CATARRH 
Hahniiis 

Definition.— A catarrhal inflammation of the mucous membrane of the 
prepuce. 

Etiology.— Treputlal catarrh may be produced by several different 
fuctons: 

(a) Principally local infection. 

(i) Dc\’clops in a number of cases secondary to otlier diseases; venous 
stasis; phimosis; paraphimosis; injuries, or foreign bodies. 

(r) Sequel to specific infectious diseases, as distemper. 

(d) Tollows in some cases of mange and eczema. 

In all of the above causes we find that the condition is brought about 
by infection cither as a primary cause, or due to reduced resistance of the 
tissuc.s by other diseases wliicli allows secondary infection to take place. 
In some, accunuilatioiis of dirt will favor injury to the mucosa with sub- 
sequent infection. 

Symptoms,— The mucosa of the prepuce will be injected, swollen, and 
there is present at the preputial opening a discharge of pus of a yellowish 
or greeni.sh color. Some of tlic material accumulates around the preputial 
opening agglutinating the hair, drying and forming crusts. Examination 
of the iimcosa shows a markcfl catarrhal inflammation. 

Prognosis.— The condition is not serious as in most cases it remains 
local. ^Mien treatment is applkHl, rcc<»vcry takes place after a few wcek.s. 

Treatment.— Tiic parts are thoroughly cleansed and all long hairs rc- 
movwl with the .‘scissors. The prepuce should be wnshwl thoroughly once 
or twice daily with antiseptic and astringent solutions (alum, 2 per cent; 
.silver nitrate, 0.20 jkt cent; zinc sulfate, 1 jht cent). 
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Symptoms.— In puppies it will be noticed that urine cannot be discharged; 
there may be frequent attempts at micturition, with only a small quantity 
passed or there may be complete suppression. In mature animals the same 
symptoms of difficulty in passing urine is often present. There is a narrow- 
ing of the preputial opening; sometimes it is exceedingly small. Animals 
suffering from phimosis are unable to copulate. 

Treatment.— In phimosis surgical relief should be given promptly. There 
are two methods employed: 

(a) The patient is placed in a dorsal position on the table and the parts 
disinfected. A longitudinal incision of sufficient length is made on the 
inferior portion of the prepuce to allow the penis to protrude. The two 
portions are temporarily stitched back to the skin to prevent adhesions and 
a recurrence of the condition. The wound should be treated daily with 
antiseptics. 

{b) The animal is placed in the same position as above and local or 
general anesthesia given. A circular incision is made completely around 
the prepuce, removing about I to 5 inch of its end. The hemorrhage is 
usually slight. The mucosa should be stitched to the skin for the entire 
distance around the prepuce. This will insure a preputial opening of 
sufficient size. Care must be taken in this operation not to remove too 
much of the prepuce, as it would allow prolapsus of the penis. After- 
treatment consists in cleaning and disinfecting the parts daily. 
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cent), or by applying tape tightly around the glans. After the congestion 
has been reduced, manipulation as above will often reduce the condition. 
These manipulations will not suffice in cases which have become greatly 
swollen or edematous. It is then necessary to resort to an operation, which 
consists in simply splitting the prepuce longitudinally on its lower surface, 
making a slit of a sufficient length to relieve the strangulation and allow 
the penis to retract. Where gangrenous conditions have developed, ampu- 
tation of tlie penis must be resorted to. After-treatment in these cases 
consists in applying antiseptic solutions freely. 

TDMORS OF THE PENIS AND PREPUCE 

Various fonns of tumors, both benign and malignant, are found in this 
location. The following varieties are most common: 

Papillomata.— These in most cases involve the prepuce. They are small, 
benign growths, appearing usually as predunculated warts. Sometimes 
they are found in large numbers with irregular or cauliflower-like surfaces 
and are usually found at the juncture of the skin and mucous membrane. 

Symptoms.— They produce, as a rule, no marked symptoms of any 
kind, except in some cases a catarrhal inflammation of the prepuce (bal- 
anitis). 

Treatment.— Tumors should be removed with scissors as close to the 
base as possible. Cauterize the base with silver nitr.ate. A recurrence 
is unusual. 

Sarcomata, Epitheliomata and Carcinomata.— These are occasionally 
found involving the prepuce and penis. These tumors are malignant and 
show mucli tlie same characteristics from a clinical standpoint. 

Symptoms.— In most cases these tumors involve the prepuce. They are 
characterized by their sudden development, irregular outline, degenerative 
changes, and tendency to spread into the adjacent tissues. They usually 
luesont a raw, ulcerating surface, show a tendenc3’ to bleed, etc. 

Diaposis.— The diagnosis depends upon the characteristic growth, and 
the microscoiiic findings. 

Treatment.— In case a diagnosis of malignant tumor is positiveb^ made, 
the results of treatment arc only temporarj'. Removal of the tumor Is 
adviserl, and the incised portion should contain not only' all of the malignant 
growth but also include a small portion of arljaccnt normal tis.sue. Alalig- 
lumt tumors arc liable to recur in a short time. 
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or dark red in color, and on its surface presents a number of vegetative 
^owths. ^ These growths may be found also on the prepuce. They are 
characterized “by their soft friable condition, tendency to bleed at the least 
touch; they may be sessile or pedunculated. The growths first appear in 
the form of small vesicles, which soon develop into pimples at first of a firm 
consistency, but as they grow become softer and more friable. Their 
growth is slow. In six months to one year they can involve most of the 
prepuce and penis. Examination of the inguinal lymph glands often 
reveals enlargement and secondary changes. 

Diagnosis. — This must be based mainly on the infectious character of 
the growth (its spread by coition), and its characteristic development. 

Prognosis. — The tendency to reappear after removal and the spread to 
other animals make the prognosis unfavorable. Often when the growths 
are removed from one area they reappear on another. 

Treatment.— Complete removal of the growths surgically is recommended 
when possible. On account of the tendency to recur, they should be com- 
pletely dissected out, even including some of the normal mucosa. It is 
advisable to cauterize the surface after their removal, and to treat the 
wounds with antiseptics. In all cases the patient must be closely observed 
and at the first sign of recurrence of the growths promptly operated. In 
advanced cases, with extensive involvement of both the penis and prepuce, 
and where general symptoms of emaciation and weakness are present, the 
penis should be amputated even including a portion of the prepuce. Roent- 
gen-ray may be used. 
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WOUNDS AND INJURIES OF THE TESTES AND SCROTUM 

In tlie dog and eat wounds and injuries of these organs are of frequent 
occurrence, partly accidental and partly intentional. Attempts at castra- 
tion with the escape of the animal before completion of the operation is a 
common condition. There will be ineised wounds of the scrotum and in 
some cases even exposure of the testes. Bites from other animals, such as 
dogs, cats, and rats, produce a variety of wounds and injuries to the testes. 
Being run over by vehicles is a common source of injury to these organs. 

Symptoms.— Hemorrhage from the scrotum will be noted in the case of 
wounds, which should always be examined earefiilly to determine the 
extent of the injury. Contused wounds or bruises are always characterized 
by swelling, stiffness, straddling gait, and pain on manipulating the testes. 

Prognosis.— lYounds in this location are not as a rule unfavorable, al- 
though, it extensive, castration of the animal may be necessary. Slight 
wounds heal rapidly. 

Treatment.— Small, incised wounds of the scrotum should be cleansed 
thoroughly with antiseptics, at least once daily. If the wound is recent it 
should be cleansed, the hemorrhage controlled, and sutured. Cover the 
sutures with an impervious dressing like fle.xible collodion. 

In ease the testicles are e.\-poscd, they should be removed. (See Castra- 
tion). Contusions must bo treated as in orchitis. 

ORCHITIS 

Definition.— An inflammation of one or both testicles. 

Etiology. Orchitis occurs in the dog and cat from bruises, or hitc.s of 
other animals. Being run over by vehicles is a cause. Orchitis may be a 
se<iuel to wound infection, to distemper in the ilog and cat, and the spread 
of infection from adjacent organs and tissues. 

Symptoms.— 'J’he first symptoms noticcei arc tliose of enlargement of 
one or both te.stcs; i)ain on manipiilntinn of the orgjms; and a stiff, strad- 
dling gait. lYe should not mistake thickening of the scrotum, a connnon 
condition in old dogs, for orchitis. If due to infection there will be more or 
l(“.s elevation of tenqKTaturc, and other synnpfoms of the ])riinnry condi- 
tion. The l(K-aI temix-rature is also inereascri. 

Prognosis.- In orchitis from injuries, most eteses terminate favorably. 
In the infi-ctive form the gland may lx; dcstroyisl, or becomes chronic ami 
the patient imixitcnt. 
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In subacute or chronic cases of orchitis, hot packs are indicated, best in 
the form of hot water, applied in the same manner as above. Massaginfr 
with a small amount of antiseptic ointment is recommended, following the 
hot packs. In the infective form hot packs should be used with hot water 
to which has been added some antiseptic. Abscesses must be opened and 
treated with antiseptics. Should they invoh'e the testicle it is best to 
remove them. (See Castration.) 
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in cases wliere the organs are normal, but to correct vicious habits (onan- 
ism) or a disposition to wander away from home. 

Castration of the Dog.— The operation can be performed at almost any 
age, but is less dangerous before the dog reaches maturity. Between the 
ages of three to ten months the operation is safest as it causes less constitu- 
tional disturbance during the early period of the animal’s life. The dis- 
position of the animal is changed le^, and there is not the tendency to 
obesity when castration is performed at an early age. However, when 
pathological conditions, onanism, etc., exist the operation may be per- 
formed at any time. 

Wlien the testicles are found in the scrotum, the operation is as follows: 
the animal is anesthetized by using morphine 0.06 to 0.2 subcutaneously, 
or ether inhalation. Place the patient in a dorsal position, with head low- 
ered, and hind limbs spread apart on the table. This exposes the testicles 
and makes them easy of access. The scrotum should be cleansed and 
shaved, followed by liberal use of antiseptics. The use of a sterile shroud 
of sufficient size to cover the ventral surface of the posterior third of the 
animal’s body is recommended. Tliis may be securely held in place by 
forceps after dran^ing the edges around the lumbar region, thighs and tail. 
A hole is made in the shroud only large enough to allow the scrotum to be 
forced through. The testicles are grasped between the thumb and index 
finger of the left hand and gentle pressure used to make the scrotum tense. 
^Vith a scalpel or castrating knife in the right hand, an incision is made 
parallel to the long axis of the testicle, cutting through all the structures to 
the visceral layer of the peritoneum. The testicle is grasped with the right 
hand which exposes to view the Epididymis and visceral layer. There are 
several methods used to remove the testicles. The cord may be ligated 
above the epididymis and around the visceral layer by using a sterile, 
catgut ligature. This is a safe method, as it removes the possibility of 
hemorrhage, provided the ligature is securely applied. The other testicle 
is removed in the same manner. The emasculator also gives excellent 
results. The instrument should be allowed to remain in position for a 
few moments after the cord is severed. Occasionally hemorrhage will fol- 
low the emasculator, but is usually not serious. If severe, the vessels 
should be ligated. After the testicles are removed the wound in the 
scrotum may be left open, or sutures put in to prevent the entrance of 
foreign material. The incisions in the scrotum should be carried forward 
sufficiently to afford thorough drainage. The scrotum should be kept clean 
for few days, and the wound washed with antiseptics. When done 
ascpticjilly, the wounds sutured, and a dry sterile pack applied healing may 
he cxj>eetc<l in a very .short time. It is well to observe the animal, note the 
temperature and pulse for a few days, and if the ‘temperature is found 
elevated, examine the scrotal wound for retention of pus and secretions. 

Castration of the Monorchld and Cryptorchid Dog.— In monorchids one 
testicle is removed tlie same as in ordinary castration. The retained 
testicle in the nhdoininnl cavity must he removed by making an incision 
through the nlMlomimil walls nlKuit 2 to *1 inches anterior to the pubis, and 
to one side of tlie ikmus (note the side of retention!). The incision is made 
large enough to admit the index finger freely. The cx)rd is t!>cn searched 
for irr the suhluinhar region, and wlicri found, withdrawn through the 
opening, tJic testicle following. The cord may lx; ligated or the operation 
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performed with the emasculator. The abdominal wound is approximated 
with two or three interrupted sutures. An antiseptic pack and bandage 
should be applied to protect the wound and changed daily until healing 
takes place. The bandage is applied so that it does not interfere with 
micturition. Cryptorchids are operated in the same manner; both testicles 
may be removed through one opening, or two abdominal incisions made if 
found necessary. The patient should be properly" prepared by dieting and 
administering a laxative twenty-four hours before the operation. 

Castration of the Cat.— The same rules in regard to age, etc., apply as in 
the dog. Castration of the cat is best performed under complete anesthesia. 
The animal is placed on the table in the dorsal position, well hoppled and 
stretched out so that it cannot squirm loose. Ether is administered until 
complete anesthesia is established. The hair is closely clipped with scissors, 
and the scrotum painted with tincture of iodine. A sterile shroud is now 
applied as in castration of the dog. 

The testicles are grasped between the thumb and index finger of the left 
hand, and with the other hand a scalpel is used to make the scrotal incision. 
Two methods of removal are used: 

The first method is to make the incision down to the testicle exposing it, 
pulling it out of the scrotal sac, and removing it with the emasculator or 
by ligation. Care should be taken in this method to pull the testicle up far 
enough to include the epididymis and visceral layer. The other testicle 
may be removed in a similar manner. , • j 

The second method is to perform the ‘^covered'’ operation. Ihis is done 
in much the same manner as the other operation, except that the incision 
is made down to the parietal layer which is not incised but drawn out with 
the testicle. The cord, including the parietal layer, is then ligated above 
the epididymis, and the testicle and its enveloping tunic removed. Hemor- 
rhage and infection are not so liable to follow this method. 
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Examination.— In the dog this gland is best examined by digital palpa- 
tion. The gloved finger is inserted in the rectum and if any enlargements 
are present they can be distinctly felt by pressing in a downward direction; 
if acute inflammation is present the slightest pressme will produce severe 
pain. 

PROSTATITIS 

Definition.— An acute or chronic inflammation of the prostate gland. 
In the dog this disease is nearly always found to be of a subacute or chronic 
type. Acute prostatitis is very rare in these animals. 

Etiology.— Prostatitis is .produced by microbic invasion, either via the 
urinary tract, the blood or Ijanph streams. It may occur from the spread 
of the inflammation from other parts of the urinary tract. 

Symptoms.— Prostatitis usually develops gradually. The early symptoms 
are painful defecation and micturition. The animal will make frequent 
attempts at urinating, the urine voided in small quantities, or there may 
be complete suppression. Defecation is painful; sometimes impossible. 
The bladder is found distended. The passage of the catheter is often 
difficult due to the pressure of the enlarged glands upon the urethra. 
Gentle pressure on the catheter will cause pain, but in most cases it will 
gradually pass through the constricted portion into the bladder. The urine 
will then flow out. 

Digital c.xamination with the gloved Inde.v finger inserted in the rectum 
will reveal the enlarged glands. Sliould pus be present in the glands they 
will he somewhat soft and fluctuating. 

The abscesses sometimes rupture, either into the urethra, the abdominal 
cavity or through the skin in the perineal region. 

More or lc.ss irregularity in the temperature is noted. 

Prognosis.— Although complete recovery cannot be hoped for, owing to 
the changes which have taken place in the glands, partial recovery is 
t>«s.siblc. 
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contents out. Prostatic abscesses are sometimes found vrith an opening 
out through the perineum. The opening should be enlarged sufficientiy to 
afford good drainage, and syringed out with an antiseptic solution. Rup- 
ture of the abscess into the peritoneal cavity results in peritonitis, and 
death in a short time. 


TUMORS OF THE PROSTATE GLAND 
Hypertrophy of the Prostate Gland 

Hypertrophy is common in old dogs, and is occasionally observed in 
young animals. In hypertrophy the normal glandular tissue is gradual!}' 
replaced by fibrous connective tissue, which leads to an atrophy of the 
tubules and muscle fibers greatly increasing in the stoma of the gland. 
The gland graduall}^ loses its function of secretion, becomes much larger, 
and firmer than normal. In the dog the prostate gland lies at the neck of the 
bladder, almost surrounding the urethra, and when hypertrophied it causes 
compression of the uretlma making the passage of urine difficult. 

Symptoms. — The most pronounced symptom of hypertrophy of the 
prostate gland is: obstruction to the passage of urine. The animal makes 
frequent attempts to urinate but either only a small quantity or none at 
all is passed. The straining induced may cause hematuria. I he hemoi> 
rhage results from the pressure on the venous plexus of the glan exer e 
by the hypertrophic tissue. The bladder will be found disten e an o 
animal showing considerable distress. There is always danger o rup ure 
of the bladder from overdistention. A complication of condi ° 

found in these cases of long standing, such as hydronephrosis, ' 

Constipation is practically a constant symptom owing to e 
with defecation. No febrile symptoms are observed m hypertroph} ot t 
gland. Passing the catheter will reveal the urethral obstruction^^ 
may be so pronounced that it will be impossible to ge e • 
the prostate. It is possible to palpate the enlarged g an through 

finger in the rectum, or in very thin subjects the gland ma. 
the abdominal walls. . . mssiiig 

Diagnosis. — The diagnosis is made by observing le } P , i^. 

the catheter, and digital palpation. We must i ‘ 

from abscess and inflammation of the gland. le ( pPind and 

perature, the age of the animal, the size and consistency of the gl.ind. 
the chronicity of the process are indicative. 

Prognosis. -The prognosis is ,ii.,tendcd. 

Treatment.— The bladder should be c.\ammerl, ' , , ^ ^ 

emptied either by passing the catheter or by the use ' j, , , (;|,,n,l). 

, Laxatives should be given (=^ec Inflammat. n <d dm^i m h | 

Internal administration of potassium lodii ( .ti„ns of I.ngol s 

used with success in some eases. At the same time | 

solution directly into the p''"’'! may be cm|) o . ..jiher 

sinall calihered, hypodermic needle, "'"‘j'";; | ,,,taehe<l and the irijn- 
through the rectinn or perineal region, tin s.'^ '.t 

tioii made. Two to 4 cc. of the sohiti.m are .li-tnrh.'m.v, g-d 

Since hypertrophy may lie due to M.me .'nd-K rna^ dM 


reslllt.s may be obtained by the oral ailmini'tratlon o 
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diethylstilbestrol. The dose is 1 to 2 mg. given daily for five to seven 
days. Later the dose may be decreased depending upon the results 
obtained. 

Castration is distinctly remedial as it is followed by a reduction in the 
size of the gland. Obviously it cannot be employed in stud dogs. (See 
Castration.) Experimentally it has been proved that in a short time fol- 
lowing castration the gland begins to atrophy. The activity and function 
of this gland depends to a large extent upon the function of the testicles. 

Sarcomata and carcinomata have been found in this gland, but are not 
common. ^Vhen found, no treatment can be given. 


CHAPTER IV 


DISEASES OF THE OVARIES 

Examination. — Several methods of examination are used to detect ab- 
normal and pathological conditions of the ovaries. 

(а) By abdominal palpation. This method has not proved very satis- 

factory on account of the small size of the ovaries, and the amount of tissue 
necessary to palpate through. In emaciated subjects or when glands are 
enlarged, palpation is useful. In cats with large ovarian cysts, the cysts 
may be felt through the abdominal walls. For abdominal palpation the 
animal is placed in a standing position. The manipulator should stand 
either immediately in front of or in the rear of the animal with one hand 
on either side of the abdomen; the ovaries may be felt in the sublumbar 
region. This method is of value in a general way, but for accurate diagnosis 
it does not suffice. i. •. 

(б) By observing the animal to note any symptoms of excitement, etc. 

Cats with ovarian cysts will often show evidences of nervous excitement, 
epileptiform convulsions, etc. , ^ 

(c) Direct inspection of the ovaries can be made with but very 1 
danger. Therefore in doubtful cases laparotomy should be performed and 
the ovaries examined for inflammation, tumors, cysts, etc. 

INTLAMMATION OF THE OVAEIES 

Oophoritis 

Definition.— An acute or chronic inflammation not be^mis- 

Oophoritis is not observed very often in a"™®’®- ? .stral period, 
taken for the normal hyperemia of the glands dun g . , ti,ese 

However, acute and chronic inflammations are found S 

glands. , L-, 

Etiology.— Results from injuries, such as being j, ,„„y 

The compression of the organs may be sufficient to c 
lead to inflammations. tissues, .os 

Extension of the inflammation from adjacent g 

from the uterus and uterine tubes. _ , : . disc.-iscs 

Infection of the ovaries may take place in some non-specific 

(distemper -in the dog and cat), or it may bo dy ' 

infection carried to the ovaries by the circula orj patient will 

Symptoms.— In dogs oophoritis may (l'„ glands. In ca'cs 

show stiffness in walking and pain on palpa m . develop, and 

where infection has taken place in the glan " infl’aimnatii>ns no 

febrile symptoms be present. In subacute ,,i..„,,.,nent of the glands, 
marked syiiptoms will be observed beyond an cniargimi 
In cats epileptiform convulsions may resu t. ,. j., difficult witliout 

Diagnosis.-In the mild forms an ““uratc u ^ ^ dificrcnti.msi 

making an e.xplorative laparotomy, in c.i a ■ „,adc in all ca-.-- 
from ovarian cysts. A careful examination ( jsT 1 
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Prognosis.— Favorable, except when produced by infection. In the 
clironic form sterility is a common sequel. 

Treatment.— Not much treatment is needed. In the severe forms, or 
when abscesses are present, it is advisable to remove the ovaries (oopho- 
rectomy), 

TUMORS OF THE OVARIES 

Cysts.— Cystic formation in the ovaries is of very frequent occurrence, 
and perhaps much more common in cats than in any of the other animals. 
They consist in most instances of unruptured Graafian follicles, and are 
found either single or multiple. Unless they are of considerable size they 
do not produce any marked symptoms. In fact, where they are frequently 
found as multiple cysts, and when degeneration of the ovary has taken 
place, marked nervous symptoms will be noted. These are excitement, 
prolonged estrum, and in some instances epileptiform convulsions. 

Diagnosis.— The diagnosis is difficult in most cases. Unless the cysts 
are of large size, and the nervous symptoms marked, the condition is 
usually not suspected. Laparotomy should be performed and the ovaries 
inspected to make the diagnosis positive. The cysts appear as enlarge- 
ments projecting from the ovary. Their consistency is fluctuating; their 
contents transparent. 

Prognosis.— The prognosis is unfavorable so far as relieving the condition 
and preserving the ovary are concerned. The symptoms can be relieved 
by removal of the glands. 

Treatment.— The treatment is surgical and consists of the removal of the 
diseased gland. (See Ovariectomy.) 

Other tumor formations in the ovaries are uncommon. Dermoid cysts 
have been found in a few instances. Adenoma and adenocarcinoma occur 
as secondary growths. When found the entire gland or glands should be 
extirpated. 

OGPHORECTOMy— OVARIECTOMY 

Oophorectomy is extensively practised to correct certain pathological 
conditions which are found in the ovaries; to suppress the sexual desire; 
prevent the female from becoming pregnant; to make more desirable 
house dogs and pets as they are more contented and peaceful. Cats, w’hen 
operated during the first few months of their life, become much larger, and 
arc much more desirable animals to have about the house. 

All female animals should be operated if possible before the advent of 
the first estrual period, as it has been proved by experience that some 
females will continue to show sexual desire following complete removal of 
the glands. Such cases are observed in older females, especially those that 
have given birth to young, and those that have estruated normally for 
some time. However, we must take into consideration that in a number of 
cases where cstruation follows removal of the glands, it is due to the fact 
that a small portion of the ovarian tissue has been left in, which develops 
and frequently becomes cystic. 

The effect of this operation on females is worthy of note. Young animals 
operated before tlie periods of estrum are present, show no appreciable 
change in their development. They are active, develop regularly, and 
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in every way make very desirable animals. Tjic most marked ciiange 
occurs when older animals are operated. They often become fat, lazy, 
and inactive. Certain breeds of animals siiosi cnese changed charaeterietics 
more than others. For this reason the operation should be performed 
before the animal reaches sexual maturity. 

Oophorectomy in the Dog.— This is one of the most frequent operations 
performed on dogs. It is a safe operation provided the following precau- 
tions are taken into consideration: (a) the operation should be performed 
when the dog is about five months old, and before it has had an estruai 
period. (6) The animal should not be operated during estruation, notwith- 
standing the prevailing belief of the laity to the contrary. As the ovaries 
and other portions of the generative tract are congested at this time, the 
danger of hemorrhage and inflammation is greater. One should wait two 
or three weeks after the period of estruation so that the organs can return 
to their normal condition, (c) The preparation of the animal before operat- 
ing is of special importance. The bowels should be empty. For this pu^ 
pose castor oil (15. to 60.) or other suitable agents, should be administered 
twenty-four hours previous to the operation. (d) It is considered a goo 
policy to free animals of intestinal parasites previous to subjecting thm 
to this operation and to passively immunize them against distemper y 
the use of homologous distemper serum. All solid food is wittoeld, but 

small amounts of milk and water only may be allowed. The field o oP™ 

tion may be prepared twenty-four hours previously; the hair remove , e 
skin washed with soap and water, and an antiseptic pack app le . 
may be held in place by a special bandage made of a wide o miis m 
so as to extend from in front of the forelimbs to a point back of the he d oi 
operation, and tied over the back. This pack should be kep i p 
until the animal is ready for the operation. As a last ^ , j.,' 

nre, just previous to making the incision, the operating fie a„ 

tincture of iodine or a 5 to 10 per cent solution of 
anesthetic or narcotic should be given. In pnuallv good 

anesthetization and narcotization have been employe , , 5. , ... j,, 

results. Morphine given as a subcutaneous injec '“u “ most excellent 
thirty minutes previous to the operation has been use _ v • 

results. The value in this method of narcotization lies ‘“.^l from 
cause vomiting in most cases, defecation m some, remo S ‘ j ‘ 
the stomach aL bowels. Further, it will keep the animal "f, 

hours following the operating. doses. ^The amount 

narcotic, which to dogs can be administered m . g j |_ 

to be administered will depend to a great c.xtent upon the size of 

lual Usually from 0.016 to 0.2 are to be p-en. anesthetic; 

Chloroform, ether or nembutal may be n ' , ..iministercrl intra- 

hoth are safe when administered properl.v. i em ) ‘ ‘ j (Train to eacli 
yenously is very effective and is prcfcrrwl '"‘'’"v ' ■ be placed in 

S pounds of weight. After anasthetiz.at.on the anima ^ d P 
a dorsal position, well lioppled and the table pixels will 

head as much as possible. This the op • ’ for them i" 

descend toward the diaphragm which t ,„ade eitlirr at the 

pro^ude through the incision. ' ‘;avl re.i'on' for rlioo-iiig 

'"edian line or in tlie flank region. There are g 
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the median incision. There is less hemorrhage at this location, it is much 
easier to locate the cornua and the removal of both ovaries through one 
opening can be done with less difficulty. The exact location for the incision 
in the median line is at a point about 1 to li inches posterior to the umbili- 
cus. The incision should be made of sufficient length so that light can be 
thrown into the abdominal cavity. The incision is made through the skin, 
separating the muscles down to the peritoneum. In making the incision 
through the peritoneum it is best to pick up a small portion of it with a 
forceps, nick with the scissors and enlarge with a probe-pointed knife. By 
this procedure injury to the bladder or other abdominal organs is avoided. 
The cornufe are then successfully withdrawn by means of an ovariectomy 
hook or other suitable instrument. Some operators may remove the 
cornn by means of instruments through an incision so small as not to 
require the use of sutures. The ovary is distinguished by its consistency. 
In most cases in the dog it will be found imbedded in a capsule of fat. 
There are two methods of removing the ovary, and the choice of them will 
depend somewhat upon the condition of the gland. In young females, 
before the ovaries have fully matured, and in older ones between the periods 
of estrum, it is safe to remove them with an emasculator, unless consider- 
able congestion is present. Where there is danger of hemorrhage, the 
ligation method is used. When this method is employed, sterile catgut 
should be put on securely so that it will not slip off after removing the 
ovary. Ligation should be made at two points, around the cornu posterior 
to the ovary, and around the vessels dorsal to the ovary. Care must be 
taken that all of the ovarian tissue is removed. Otherwise the females will 
again estruate, and the success of the operation will be incomplete. When 
removing the gland with the emasculator it must be pulled up sufficiently 
so that it will include all of the ovarian tissue. It is best to allow the 
instrument to remain in position a few moments. The cornu is then re- 
turned to the cavity. 

The location of the ovaries is not difficult when the animal is properly 
prepared. Small, fat patients, with a short abdominal cavity, will present 
the greatest difficulties. 

The abdominal incision is cleansed thoroughly and approximated by 
using two or more interrupted sutures. Suturing the abdominal wiills 
may be done by using two rows of sutures one row' including the peri- 
toneum, and the other the skin and muscles, or may be closed by a single 
row including all of the tissues. This method has proved satisfactory. 
The abdominal walls should be accurately approximated as it facilitates 
adhesions and healing. 

An antiseptic pack is applied and the regular bandage used to hold it in 
place. Dress the wound daily and in four to six days the sutures may be 
removed. 

Sometimes animals are observed to estruate following this operation, 
and in such cases they sliould be reoperated, as it results in most instances 
from a failure to remove all of the ovarian tissue. Cysts will form in such 
cases leading to a continuance of the estmal pcriorl. 

Oophorectomy in the Cat.— Cats arc operated upon to correct i>ntlio- 
lopcai conditions, particularly cystic formations in the ovaries, which are 
verv common in these animals, and also to prevent them from Ixmomiag 
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pregnant. They should he operated upon if possible prior to sexual 
maturity, and the best time is between the ages of three and seven months. 

The same preparation should be made for the cat as in the case of the 
dog except that ‘'000” barber clippers may be used in place of the razor 
in removing the hair from the operative area. The most satisfactory 
anesthetic is ether. The operative technique is the same as in the dog. It 
has been claimed that this operation is more dangerous in the cat than in 
other animals, but when done under proper conditions the mortality is 
very low. Experience has, however, shown that cats do best when returned 
home immediately following the operations as they do not always take 
kindly to confinement. 



CHAPTER V 


DISEASES OF THE UTERINE TUBES 

Examination.— Examination of the uterine tubes is quite difficult, except 
by explorative laparotomy. They should be examined for inflammation, 
tumors, cysts, and pus accumulations. In some cases, when the animal is 
much emaciated, and the tubes large, it is possible to palpate them through 
the abdominal wall. 

SALPINGITIS 

Definition.— Inflammation of the uterine tubes. 

Etiology.— Salpingitis occurs as a secondary condition following inflam- 
mation of other portions of the generative apparatus. 

Symptoms.— The diagnosis is difficult unless laparotomy is resorted to. 
Other reproductive organs are usually also involved complicating the 
sjTnptoms. 

Treatment. —Very little can be done except complete extirpation of the 
affected tubes. 

PYOSALPINX 

Pyosalpinx is a purulent inflammation of the uterine tubes. It is second- 
ary to other diseases of the reproductive organs. Removal of the uterine 
tubes is recommended. 

TUMORS— CYSTS 

These are found occasionally and when present should be extirpated. 



CHAPTER VI 


DISEASES OF THE UTERUS 


Examination.— There are three principal ways in which an examination 
of the uterus may be made: (a) by abdominal palpation; (b) by obtaining 
the discharge from the uterus and noting the condition of the vulva and 
vagina; (c) by laparotomy. 

(a) In abdominal palpation it is possible to determine various conditions 
involving the uterus. The patient should be placed in a standing position. 
With one hand on either side of it over the postero-inferior abdominal 
region, the operator by gentle pressure with the fingers can feel the uterus 
when distended, as an elongated suspended body, within the abdominal 
cavity. Palpation may be used to detect pregnancy, pyometra, hydro- 
metra, tumors and inflammation. Sometimes in order to differentiate 
between these conditions it is necessary to make a general examination of 
the animal. 

(b) In some of the conditions involving the uterus, there is a discharge 
from the vulva. The discharge should be collected and examined care- 
fully, noting whether or not it consists of blood, mucus, pus, membranes, 
bacteria, etc. The microscope may be employed if necessary. 

(c) By laparotomy it is possible to make a direct inspection of the uterus. 
It is advisable when there is evidence of serious involvement of the organ, 
and w'here the diagnosis is in doubt. The incision through the abdominal 
wall is made in the median line just anterior to the pubis, extending for- 
ward a sufficient distance to allow the uterus to be drawn out. The uterus 
may be enlarged. The external or serous covering should be observed for 
evidences of inflammation, hemorrhage, and rents or tears in the wall. 
Note the relative size of the two cornua, as compared to the size of the bod.v 
of the uterus, their position and attachment. Tumors, pregnancy, etc., 
should be looked for. The consistency of the organ is important as it is 
modified by the character of its contents, whether fluid, or solid material. 
The entire" organ should be carefully palpated for difi'erential diagnosis 
between pregnancy, tumors, proliferative or fibroid endometritis. p\o- 
metra, hydrometra, etc. After a careful examination the uterus ma\ be 
returned to the cavity or operated as the condition indicates. 
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envelopes. If not expelled after the normal time has elapsed they consti- 
tute a source of danger to the animal, as they form a favorable medium for 
the growth of bacteria. The retained membranes keep the cervix of the 
uterus open, which favors the introduction of bacteria, and interferes with 
the normal involution of the organ. Retained placenta is not as common 
in small animals as the membranes are usually passed with the fetus. 

(6) Infection is introduced into the uterus at the time of parturition by 
the use of infected instruments or fingers used in cases of dystocia. 

(c) Wounds of the mucosa of the vagina and uterus greatly facilitate the 
entrance of infection. Depending upon their depth, wounds may lead to 
metroperitonitis. 

(d) The retention of a fetus or fetuses which decompose, irritate the 
mucosa, and, if allowed to remain for a long period, often produce grave 
symptoms of local inflammation and sapremia. In some cases the uterine 
mucosa is greatly changed by the infection. The uterus may be converted 
into a cavity filled with pus (pyometra). 

(e) Slowness in the involution of the uterus from lack of muscular 
tone favors the introduction and development of infection. For the same 
reason individuals weakened from delayed parturition, systemic diseases, 
etc., are predisposed. 

(/) In bitches and cats that are kept in cold, damp. kennels, metritis is 
occasionally observed, and no doubt results from the general reduction in 
resistance, and from the weakened condition of the highly sensitive repro- 
ductive organs. This favors the development of microorganisms. 

^ {g) In small animals injuries of various sorts are common, such as being 
kicked, run over by vehicles, or roughly handled by persons, especially 
during the latter stages of pregnancy. The uterus may be injured, some- 
times torn or lacerated, and inflammation with infection is the common 
sequel. 

Pathology,— In fatal cases of acute metritis, marked pathological changes 
are observed in the generative tract, and particularly in the uterus. The 
uterus is dark colored, in some cases almost black, the mucosa showing 
necrotic areas. In some instances the necrosis extends to the other tissues 
of the walls of the uterus, causing perforations. The walls of the uterus 
are thickened, edematous; the serous covering is often inflamed as are the 
adjacent organs and tissues in contact with it. Occasionally abscesses arc 
found in the uterine walls, or in the surrounding tissues. In the virulent 
cases of metritis there will be* found evidences of thrombosis of the blood- 
vessels of the uterus, leading to embolisms in the vessels in distant parts 
of the body, producing in some cases pyemic arthritis, etc. The vulva and 
vagina are swollen and necrotic, and a greenish-colored exudate of offensive 
odor is present. The other organs and tissues will show the usual post- 
mortem lesions of septicemia or pyemia. The blood is dark colored and 
fails to coagulate. The kidneys and liver are soft and congested. The 
musculature in general is pale, friable and soft. 

Symptoms.— The first indication of metritis is a marked swelling and 
congestion of the vulva. On digital examination the parts will be found 
sensitive, very hot, and present on the mucosa a greenish or !)rown or 
blood-stained discharge which has a very fetid odor. 

The vagina is swollen, very hot, and in the early stages, reddened and 
congested. Later it becomes dark or dark bluish, and in some cases almost 
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black in color, with a foul-smelling exudate. This discharge is more copious 
at times, as it is forced out of the uterus at different intervals. 

Frequently the animal shows marked sjTnptoms of straining, the ab- 
dominal muscles become tense, and quantities of a thick, dark-colored 
exudate are discharged from the vulva. 

The teinperature during the early stages is elevated (106° F.). Later, 
as the toxins are absorbed, the temperature drops to normal, often sub- 
normal. 

There are general symptoms of suppression of appetite, vomiting, general 
stiffness in walking and pain on palpation over the region of the uterus. 
The animal in most instances assumes the recumbent position. 

In mild cases the symptoms will gradually disappear and terminate in 
complete recovery, or in chronic metritis. 

Diagnosis.— The condition appearing as it does following parturition, 
with the characteristic discharge from the vulva, and the painful and 
sensitive condition of the uterus, makes the diagnosis rather easy. Careful 
examination should be made in all cases to establish a correct diagnosis 
and especially to differentiate acute metritis from puerperal septicemia 
and pyometra. 

Prognosis.— In small animals, owing to the difficulties encountered in 
the treatment, and the retention of the exudate in the cornua, the prog- 
nosis is unfavorable. The milder cases recover but there is always danger, 
even in the mild cases, of chronic metritis or pyometra developing. 

Treatment.— jllcdicoh— Owing to the small uterus and the long cornua, 
irrigation is a more difficult problem than in larger animals. However, 
it should be attempted as good results often follow thorough irrigation. 
Boric acid (2 per cent); normal salt solution; creolin (1 per cent); lysol 
(1 per cent) ; or theropogen (2 per cent) may be used as follows : a small 
metallic catheter or flexible human male catheter is inserted into the 
uterus and a rubber tube and funnel attached to the free end. The anti- 
septic solution is allowed to flow into the uterus by gravity. After » to 1 
pint of the solution is introduced the tube should be lowered and the fluid 
allowed to flow out. The catheter is introduced into each cornua. This 
treatment should be applied every three or four hours to keep up the anti- 
septic action, to remove the exudate and to prevent absorption and the 
resulting general sjTnptoms. 

Small doses of ergot or other ecbolics should be administered once daily 
to stimulate the uterus and to hasten its involution. 

Surgical.— In severe forms of acute metritis, and in cases where medicinal 
treatment does not relieve, it is advisable to remove the uterus and ovaries 
by performing laparo-hystero-obphorcctomy. 

Chronic Metritis,— i'yomrbn.— Definition.— .A chronic inflammation of 
the uterus, characterized by the fonnation and collection of pus in the 
uterine cavity. In case the cervical canal becomes closed, rct.sining the 
pus, the uterus may be converted into a veritable ahsct'ss. Chronre metritis 
occurs quite frequently in the bitch; less commoidy in cat-s. It makes its 
appearance in most ca.ses following parturition, at an\' periml in the 
animal's life, but may be found in females th.at have never given birth 
to young. 

Etiology. — (n) Commoidy a .sequel to .acute metritis, the acute symptoms 
disappearing, leaving behind bacteria of a low virulcntv, which keep up a 
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constant irritation to the mucosa resulting in chronic inflammation with 
pus formation. 

(b) Infection gaining entrance to some portion of the reproductive 
organs which may find its way to the uterus direct, or by extension of the 
process from other parts or adjacent tissues, leading to a primary inflamma- 
tion of chronic type. 

(c) Following parturition it frequently happens that a small portion of 
the placenta is retained leading to a slowly developing inflammation with 
pus formation. 

(d) Injuries of a mild character during parturition, or at other periods, 
reduce the general resistance of the animal and particularly the local 
resistance of the uterus allowing infection to develop. In these cases we will 
often find that the female has never been pregnant. Such cases tend to 
develop into uterine abscess. 

(c) Anything which reduces the resistance of the reproductive organs or 
the animal’s general resistance has a tendency to favor the formation of 
this condition. Exposure is a predisposing factor. 

Pathology.— The presence of pus in varying quantity in the uterus. The 
pus is thick, viscid, dark or reddish, sometimes reddish-gray in color and 
of offensive odor. The walls of the uterus are much thickened, dilated, and 
in some cases enormously distendc<l with pus (uterine abscess). The 
mucosa is dark in color, soft, spongy, and shows numerous elevations of 
various sizes. The process can extend into both cornua. In general the 
animal will show emaciation, the muscles arc pale, soft and friable. Sec- 
ondary abscesses are often observed in the kidneys, liver and lungs. 

Symptoms.— The most prominent symptom is the clironic discharge from 
the vulva, which varies in quantity, being more copious at certain times 
than at others. This is due to the fact that it accumulates in the uterus 
until a certain <listention of the organ is reached, when it will be ejected. 
The discharge is grayish-red, or dark red in color, and of fetid odor. It 
soils the tail, limbs, and hair around the vulva. In uterine abscess, with 
occlusion of the cervical canal, the discharge will be absent. 

Enlargement of the Abdomen.— In all cases, and particularly in uterine 
abscess, there is a marked increase in the size of the abdominal cavity 
which may simulate pregnancy. 

Careful palpation should be mn<lc especially in distention of the uterus 
with no discharge from the vulva (uterine abscess). 

(lenernl Sijmpfoms.—hx many east's of chronic metritis systemic dis- 
turbances arc noted; they are genera! emaciation, weakness, rougli hair 
coat, a variable apiK-titc and tem|HTature. Uhcumatic symptoms may 
al'^> Ik* present. 
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ment is necessary in order to properly overcome the general symptoms. 
An early removal of the uterus and ovaries will prevent metastatic abscesses 
developing in the kidneys, liver, etc. The operation is as follows: the 
animal should be given a general anesthetic and placed on the operating 
table in the dorsal position with head lowered. The incision is made in 
the median line, beginning just anterior to the pubis and extending forward 
a sufficient distance to allow the uterus to be drawn out of the abdominal 
cavity. Sterile catgut is applied around the vessels dorsal to the ovary, 
and around the uterus just anterior to the cervix. The ligature around 
the uterus should be placed in sections, and then around the entire part 
to prevent it from slipping off and fatal hemorrhage resulting. The entire 
portion between the ligatures is then separated with knife or scissors, and 
the stumps returned to the abdominal cavity. Before, however, returning 
the stump of the uterus to the cavity the cut surface should be cauterized 
by the use of phenol and later swabbed with alcohol. The abdominal 
incision is cared for in the regular way. 

In the case of collapse or weakness following the operation small doses 
of strychnine (0.001) should be given. 
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Diagnosis.— This is made on the sudden onset, the severe general symp- 
toms, the high temperature in the early stages, and the characteristic 
involvement of the reproductive organs. Puerperal septicemia should be 
differentiated from acute and chronic metritis which can be made by a 
careful examination of the patient. 

Prognosis.— The prognosis is unfavorable, most eases terminating fatally. 
Mild eases often recover; more severe ones may recover it treatment can 
be applied early. 

Treatment.— il/cdxcaf.— In cases of marked collapse, subnormal tem- 
perature, etc., stimulants, such as aromatic spirits of ammonia, spirits of 
camphor, oil of camphor, or strychnine should be administered early. 

Surgical.— As local applications in the form of irrigation with antiseptics 
have proved unsatisfactory, an early operation is advised. Before operat- 
ing obviously the genital tract should be flushed with antiseptics. The 
animal should be anesthetized and operated as in chronic metritis. (See 
Clironic Metritis.) Care must be exercised in preventing infection of the 
serous membrane of the abdominal cavity. The stump of the uterus 
should be inverted and thoroughly disinfected before it is returned to the 
abdominal cavity. 

The after-treatment is very important, and prompt remedial agents 
(stimulants) should be administered. 

Irrigation of the vagina should be done at regular intervals to control 
local infection. Normal salt solution should be used in cases of collapse 
following the operation. It may be injected intraperitoneally or intra- 
venously. 

EVERSION OF THE UTERUS 
Prolapse— Intersion of the Uterus 

Eversion of the uterus is not common in the small multiparous animals, 
particularly in the dog and cat. The small uterus and Jong cornua present 
an anatomical arrangement whieh tends to prevent eversion except in 
rare instances. 

It is occasionally observed in the bitch following parturition. The 
eversion in most cases consists of an invagination of the anterior extremity 
of the cornu into tlie .succeeding portion, and should the process continue, 
it will appc.ar at the vulva or even project outside. In most cases the 
prolapsed portion will consist of one cornu and a portion of the uterus. 
However, in a few iirstanccs there will be found a complete eversion of 
both cornua, the body of the uterns and a portion of the vagina. The 
prolapse of one cornu through the uterus usually prevents the other one 
following. 

Symptoms.— The early indications arc the cxptdsivc efforts of the animal 
which are very similar to those noteil in parturition. The animal Irccomes 
uneasy, looking at its sides, licking the vidvn, etc. When such s.mnptoms 
occur following parturition, the uterus should be (Utamined. The local 
sj-mptoms after the uterus npjK-ars at the vulva, are eiuite characteristic. 
Tlierc is roundeel enhirgeincnt Ixelwcen the lips of the vulva, at first only 
slightly congestc<l and swollen, later considerably swollen and ehangetl in 
color to a d.ark-rcxl or almost black. IMien the organ has la-en prolnp.ssal 
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for some time, the mucosa becomes darker, covered with a thick greenish 
or purulent exudate, and in some cases extensively gangrenous. 

General symptoms of anxiety, restlessness, dyspnea, increased labor 
pains, and later septicemia are observed. 

Diagnosis.— In small animals care should be taken to differentiate ever- 
sion of the uterus from prolapse of the vagina or its mucosa, tumors, etc. 
This can be done by inserting the finger around the periphery of the enlarge- 
ment to determine its point of origin. Further, the characteristics of the 
prolapsed portion will assist in the diagnosis. In later stages, when necrosis 
has developed with much swelling of adjacent tissues, the diagnosis is 
more difficult. 

Prognosis.— Several things tend to alter the prognosis. More favorable 
are those cases of recent development, and especially before extensive 
pathological changes have taken place in the uterus. The prognosis is 
unfavorable if amputation of the uterus is necessary on account of the 
danger of septicemia. The prognosis is unfavorable from the standpoint 
of breeding. 

Treatment.— In case the prolapse is of recent development reposition 
should be attempted at once. The parts should be thoroughly cleansed 
with antiseptics and astringents. Reposition should be attempted by 
gentle pressure on the prolapsed portion. Patience is often necessary to 
effect reposition. In case this does not succeed, it is advisable to perform 
laparotomy under anesthesia, and pull the uterus back into position. Care 
should always be taken to avoid tearing the tissues, and it is best to have 
an assistant manipulate the parts in the vulva, and at the same time exert 
some pressure so that the entire prolapsed portion will at the same time 
go back into position. It is advisable to attach the uterus to the abdominal 
wall after it has been replaced in order to prevent further prolapsus. This 
can be done easily by simply including the serous and muscular coats of 
the uterus in the sutures when closing the abdominal wall. 

In case the prolapsed portion is necrotic or gangrenous it should be 
amputated at once. The parts are cleansed thoroughly with antiseptics, 
and the prolapsed portion drawn out from the vulva until healthy tissue 
appears. A ligature is applied around the entire mass as high up as pos- 
sible. It should be placed in position by drawing it tight to avoid post- 
amputation hemorrhage. The mass is then removed with a scissors or knife. 
Hemorrhage should be controlled, if present. The stump is thoroughly 
washed with antiseptics and returned to the vagina. The vagina should 
be irrigated with antiseptics for a few days following the operation. 

TORSION OF THE CORNUA UTERI 

This is a condition occurring occasionally in bitches previous to or at the 
time of parturition. A twist occurs at the junction of the cornua with the 
body of the uterus, preventing the birth of the fetuses. 

Symptoms.— No special symptom of torsion of the cornua will be ob- 
served. It may be necessary to make a careful e.xamination to reveal tbe 
exact condition; in some cases an explorative lap.arotoiny must be made. 

Treatment.— The torsion can be reduced by perfonning laparotomy. In 
case it is found that the circulation has been so disturlxxl ns to cause 
necrosis, it will be best to amputate the entire organ. 
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RUPTURE OF THE UTERUS 

Rupture of the uterus has been observed in both the bitch and cat. 
It may l)e due to unequal uterine contractions, or to the rough use of 
Instruments at parturition. 

The rupture may be small, simply allowing some of the fluids from the 
uterus to escape into the abdominal ciivity, or may be of sufficient size to 
allow the fetus to pass through. This is usually a serious condition on 
account of the infection getting into the abdominal cavity, producing 
septic peritonitis. 

Symptoms.— The stoppage of the labor pains, and the sudden prostration 
of the animal are the most characteristic symptoms. Examination should 
be made by inserting the finger through the vagina into the uterus and at 
the same time with the other hand pushing upward and backward on the 
fetus. If there is membrane between the fetus and finger, one should 
suspect that the fetus is in the abdominal cavity. Laparotomy should be 
performed at once to make a positive diagnosis. 

Prognosis.— The prognosis is unfavorable owing to the danger of peri- 
tonitis. 

Treatment.— Prompt surgical treatment should he given. Tlic fetus and 
membranes should at once be removed, and the abdominal cavity flushed 
thoroughly with nonnal salt solution. The rent in the uterus is closed with 
Ix'inbiTt sutures, (hiuzc is idacc'd between two of the sutures in the 
al>dominnl wall to alTord drainage. In thirty-six hours this may be rc- 
movixl. 


TUMORS OF THE UTERUS 
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Prognosis. — Favorable. 

Treatment.— Surgical interference by complete removal of the 
uterus and ovaries is indicated. AVhen the tumors are found projecting 
tlrrough the os into the vagina, they should be withdrawn into the abdom- 
inal cavity and e.\tirpated. 

Myomata.— In myomatous tumors of the muscular walls of the uterus, 
the symptoms, diagnosis and treatment are the same as for fibromatous. 

Hydrometra.— Definition.— A collection of transudate or other sterile 
fluid in the uterus. 

Etiology.— Occlusion of the cervix, or any portion of the uterus which 
prevents the escape of fluid. 

Inflammation of the cervix (endocervicitis) resulting from wounds and 
injuries during parturition. 

Pressure of inguinal hernia producing occlusion. 

It maj' be produced by ligation of the uterus, as is done occasionally to 
prevent pregnancy. It may develop as a simple hydrometra, in which case 
there will be no serious effects upon the animal. 

Symptoms.— Distention of the abdomen which becomes pronounced and 
simulates pregnancy. Its persistence and the absence of lactation dif- 
ferentiate it from pregnancy, however. There are no general symptoms, no 
pain on manipulation of the abdomen, and no change in the other parts of 
the reproductive organs. 

Diagnosis.— Hydrometra should not be confused with pregnancy, tumors 
of the uterus, ascites, and pyometra. A laparotomy may be necessary to 
make an accurate diagnosis. 

Prognosis. — Favorable . 

Treatment.— If due to an inguinal hernia, a surgical operation is necessary 
for relief. In other cases the entire uterus together with the ovaries should 
be removed. 
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2. It has been observed frequently that environment has a great deal to 
do with producing dystocia in the bitch. Animals that are kept closely 
confined, fed highly nutritious food, and are not exercised, are more predis- 
posed to parturition difficulties. Some breeds are more often affected than 
others, perhaps due in most cases to the manner in which they are cared for. 

3. Mating animals of extremes in size, particularly a small female bred 
to large male. The young will be too large in some cases to be expelled. 

4. Young females at the first birth are more commonly affected with 
.dystocia than at later periods. 

5. Females when bred before reaching complete maturity often will have 
difficulty at the time of parturition. 

Symptoms.— In normal parturition it requires from three to thirty-six 
hours for the birth of the young. It depends somewhat on the number of 
fetuses, and the condition of the animal. Therefore it is sometimes difficult 
to determine accurately th*e time at which dystocia begins. The principal 
symptoms of dystocia are: extreme restlessness; severe labor pains at first, 
later their cessation; discharge from the vagina; general weakness. 

Examination of the patient will determine the condition. The following 
examination should be made in these cases: 

Note the general condition in regard to pulse, respiration and tempera- 
ture. Note the physical condition. 

Palpate the abdominal region to determine whether any young are 
present. Differentiate between the presence of fetuses and other enlarge- 
ments commonly found in this location. 

Note the condition of the external genitals; the discharge from the vulva. 
With the use of sterile rubber gloves palpate through the vagina. If the 
fetus has been presented at the pelvic inlet, it can be felt. If still in the 
uterus it may not be determined by vaginal palpation. In palpating note 
the condition of tlie pelvic canal, whether constricted, tumors present, etc. 

Diagnosis.— If the labor pains are normal and no impediment to the 
passage of the young through the pelvic canal is apparent, and the animal 
is in good physical condition, we should allow more time to elapse before 
jLssiiming it to be a case of dystocia. However, if the animal is weak, the 
general condition disturbed, labor pains absent, etc., we are justified in 
diagnosing dy.stocia. 

Prognosis.— Favorable in most cases. Will depend upon (a) the condi- 
tion of the animal, (t) the length of time in labor, and (c) the condition of 
the fetus and ineinbrancs. 

Treatment.— A thorough examination of the patient should be made at 
once to (letenninc the proper treatment to use. There arc three lines of 
treatment recommended in dystocia. 

Medical . is indicated in cases when there is no apparent iinpcdi- 
mcnl to the passage of the fetns, and when the labor pains arc weak and 
insiifficienl. of ergot (0.5 to 2.) or pituitrin (3. to 10.) depending 

on (he sire of the animal may be given. These doses may l>c repeated in a 
few hf)urs if neee.‘'sary. Pituitrin is l)cing used quite successfully in sucli 

I'orcrd r.Ttrtictiim of the /VfiM.— Examination is made of the condition of 
the birtli e;tn:il and the jwsition of the fetus note<l. Various forms of 
in‘«truuK•nt^ have In-en reeominentled for this work. Perhaps the most 
»v:iti''factory are tlie .smalh'st forceps, a rather blunt vulsellum fortrps, 
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and a wire snare. These instruments should be thoroughly disinfected, 
and the vagina washed with an antiseptic and lubricant solution (creolin, 
2 per cent; lysol, 1 per cent). The method of manipulation will depend 
upon the position, presentation, and condition of the fetus. All manipulat- 
ing with the instruments should be done carefully to avoid injuring the 
vaginal mucosa. An assistant who exerts pressure on the abdominal walls 
in a backward direction will often help in keeping the fetus in position 
until the instrument is firmly attached. Gentle traction should be used. 
This method when done carefully will often overcome the difficulty. 

Hysterotomy . — After examination of the patient it is found that it is 
impossible for the fetus to be born, or after the other methods of treatment 
have failed, it is advisable to perform hysterotomy as early as possible. 
Delay in performing tbe operation is often fatal on account of the infection 
in the uterus from resulting sapremia or septicemia. 

The animal is anesthetized, placed on the table in a dorsal position, well 
hoppled. An incision is made through the abdominal wall in the median line 
j'ust anterior to the pubis and extended fonvard about 3 to 4 inches. The 
uterus will at once be seen as a voluminous body. It is withdrawn care- 
fully from the cavity well surrounded by sterile gauze to prevent fluids 
from flowing back into the abdominal cavity. An incision is made through 
the walls of the uterus of sufficient size to allow the fetus or fetuses to be 
withdrawn. If there should be fetuses in either of the cornua they can be 
removed through the same opening. The membranes and any other 
material -should be removed from the uterus. The incision in the uterus is 
closed with Lembert sutures and returned to the abdominal cavity. The 
abdominal incision closed as usual. 

General stimulants should be administered following the operation. 

Hysterectomy is advisable in cases where there is evidence of puerperal 
infection. (See Chronic Metritis.) 
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Examination.— It is possible to make a thorough examination of the 
vagina and vulva by direct inspection. The animal should be placed in a 
.dorsal position -with the hind limbs hoppled forward. The vulva can be 
inspected directly by separating the labia with the fingers. The condition 
of the mucosa should be observed, any wounds or injuries carefully exam- 
ined to determine their depth and extent. Note the color of the mucosa. 
It should be remembered that in the bitch there is often a normal pig- 
mentation of the mucosa which should not be mistaken for some diseased 
condition. Papillomata and fibromata are commonly found at the juncture 
of the skin and mucous membrane. The vagina may be inspected by 
using a speculum to dilate the vulva and a portion of the vagina so that 
the mucosa can be seen. It is best to use an artificial light with a reflector 
to observe the mucosa farther into the pelvic canal. The mucosa should 
be examined for wounds and injuries which are common sequels to dystocia, 
inflammation, tumors, prolapsus, constrictions, etc. 

CONGENITAL MALFORMATIONS 

Various forms of malformations have been observed in the bitch and cat. 
Stenosis of the vagina is seen occasionally. Imperfect development of the 
vulva, vagina and anus during fetal life has been noted. These conditions 
may interfere with copulation and impregnation. When found an attempt 
should be made to correct them surgically. 

VAGINITIS AND VULVITIS 

Definition.— An acute or chronic inflammation of the vagina and vulva. 
1 hese arc very common conditions found in both the bitch and cat. 

Etiology.— iMecIianically there are a number of conditions which bring 
about inflammation of these parts. Anything causing bruising of the 
mucosa^ will result in an inflammatory condition varying in degree and 
depending upon the extent of the injury. Lacerations and abrasions of the 
mucosa make possible the entrance of bacteria with resultant inflammation. 
During dystocia, wounds, and lacerations of the vulva and vagina arc very 
common from rough manipulations and sharp instruments. At this time 
the animal’s general resistance is materially reduced and .serious infection 
and infiltration of the tissues can take place. Infection is frequently 
introduced by infected fingers or instruments. Another factor of im- 
portance in these cases following dystocia is the fact that in the extraction 
of the fetus, or the discharge of the secretions from the uterus, the vagina 
is further cx]>oscd to infectious material. 

Foreign IkhIIcs finding their way into the vagina will produce inflamma- 
tory conditions depending u|K»n the kind of foreign body and tlie extent 
of the injury done hy tlie.same. Tumors in the vaginal wall usually produee 
a chronic inflammation. 
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Symptoms.— Acute inflammation of the vulva is apparent from the 
swelling of the labia and the congestion of the mucous membrane. The 
color of the mucosa is at first red, later of a bluish, or greenish-black, 
depending upon the stage of the inflammatory process. At first there is 
no discharge, but later a mucous or mucopurulent discharge is observed. 
In acute vagiuitis the mucosa will be red in color, swollen, and in most 
cases the seat of the injury or infection will be observed. The animal will 
be restless, often shows symptoms of straining as if to urinate. General 
symptoms of elevation of temperature, disturbances in the circulation and 
respiration are often observed from the absorption of the toxins, or the 
presence of microorganisms in the blood. In chronic vaginitis the prin- 
cipal sjTnptom is the chronic, whitish, purulent discharge from the vulva. 
Examination reveals the chronic inflammatory changes of the mucosa of 
the vagina and vulva. In most of these cases it is difficult to make a dis- 
tinction between the tw’o conditions as they are nearly always associated 
except in injuries. 

Diagnosis.— This is made by a direct inspection of the mucosa. 

Prognosis.— Favorable in most cases, unless general symptoms of septi- 
cemia are present, or in some cases of extensive laceration of the mucous 
membrane. 

Treatment.— The parts should be thoroughly cleansed with mild anti- 
septics (lysol, 2 per cent), followed by weak solutions of astringents (silver 
nitrate, 0.25 per cent, or silver citrate 0.5 per cent). These applications 
should be made daily. 

In case any foreign bodies are present, they should be removed and 
antiseptic treatment applied. When the vulva or vagina is found lacerated 
the extent of the wound should be determined by probing, all loose frag- 
ments removed with the scissors, and antiseptics used as above. 

In gangrenous conditions of the vulva or mucosa, all such portions must 
be removed promptly, and the surface treated thoroughly with antiseptic 
solutions. It is sometimes necessary in recent wounds of the vulva to apply 
one or more sutures to properly approximate the torn edges to prevent 
improper union. 

PROLAPSE OF THE VAGINA 

A true prolapsus of the vagina is uncommon in small animals. A hyper- 
trophic condition of a portion of the mucosa which protrudes through the 
vulvar opening is frequently mistaken for prolapsus. This, however, is 
not a true prolapsus, but inasmuch as it simulates the condition, it will be 
described "with prolapsus. 

Etiology.— Prolapse of the vagina may result from injuries during copula- 
tion, the penis, which is forcibly withdrawn before ejaculation has taken 
place, pulling the vaginal mucosa out with it. 

Results also from severe straining, and from inflammation of the muco.sa. 
Hypertrophy of the mucosa is observed frequently on some of the larger 
breeds. Great Danes, St. Bernards, and becomes chronic and cspceiall.v 
prominent following the estrual period. It consists of simply a chronic 
inflammation which is most marked during cstruation. 

Symptoms.— The condition is characterized by an enlargement appearing 
at the vulvar opening. At first the prolapsus is a red. congested mas.s. 
which later, on e.xposure, becomes dark in color and gangrenous. In 
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hypertrophy of the mucosa it appears as a rounded enlargement of rath( 
firm consistency projecting through the vulvar opening and coming froi 
one side of the vaginal ■wall. In some cases it will remain outside of th 
vulva, becoming dark in color and gangrenous on the surface; or it ma 
not protrude beyond the vulvar opening and appear only at interval! 
Usually there are no general symptoms. There may be some interferenc 
with micturition. 

Diagnosis.— This is not difficult in most cases. A thorough manua 
examination should be made to determine the exact conditions present 

Prognosis. — Favorable. 

Treatment.— In prolapsus of the vagina an attempt should be made t( 
replace it. The parts should be cleansed, disinfected and if there is mud 
congestion, astringents (alum, 2 per cent) may be used. In some cases thii 
■will be sufficient, in others, when there is a recurrence of the conditioi 
without necrosis or gangrene, it should be returned and if necessary helc 
in place by temporary sutures through the labia of the vulva. They should 
be placed so that the urine can be voided. Remove them in twenty-foui 
to forty-eight hours. When gangrene sets in, amputation of the prolapsed 
portion becomes necessary. This is done by grasping the mass and with- 
drawing it until the normal mucosa appears. If the prolapsus involves 
only a portion of the circumference of the vagina it may be ligated. The 
ligature should be inserted through the base of the mass and drawn securely 
to control hemorrhage and stop absorption. In case the vagina is pro- 
lapsed, throughout its whole circumference sectional suturing will be 
necessary. Care must be taken in all cases to avoid injuring the urethra. 
In hypertrophy of the mucosa amputation of the mass is necessary. This 
is done by thorough cleansing and disinfecting the parts, withdrawing the 
mass from the vulva, and ligating through its base. The mass should be 
removed with the knife or scissors and the stump returned to the vagina. 
The vagina should be cleansed daily with antiseptics until the discharge 
has ceased. 
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During dystocia from rough manipulation or from sharp instruments, 
the vagina may be torn or ruptured, making at once an opening into the 
abdominal cavity. This will allow septic material to gain entrance which 
usually produces peritonitis. In some cases after rupture of the vagina, 
and when straining is induced, or still present from the d.v.stocia, there 
may be a prolapsus of the bladder througli the rent. When this occurs the 
bladder becomes displaced and projects from the vulva. It will be recog- 
nized as a fluctuating enlargement appearing suddenly between the lahia 
of the vulva. An exploring trocar may be used to determine its coiitcn s 
if the diagnosis is in doubt. Laparotomy should be performed at once (-‘'cc 
Raparotomy) and the displaeed organs returned to their normal po'-iimn- 
If possible close the opening in the vagina. If .septic infection h.as de\e o;>e< 
little can be done. 


TtJMOKS OF THE VtlLVA AND VAGINA 
The majority of the neoiila-sins found in the vulva anil vagina are 
rrowtlis con-aistinK in imM instances nf fibroinntn, ‘V.” 

nf fibromata with mx'xomntous, myomatous, or hiKunati 
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Malignant tumors are uncommon in the vagina, but do occur occasionally 
as secondary growths, or in the form of venereal granulomata. 

Fibromata.— These are found in most instances projecting from the walls 
of the vagina, or from the cervix. They appear as firm enlargements, 
usually smooth on the surface, show no tendency to degeneration or necro- 
sis, except when they project through the vulva and become irritated from 
exposure. 

Diagnosis.— Made by the character of the enlargement, its slow growth 
and finally by a microscopic examination. 

Prognosis.— Favorable in most cases. 

Treatment.- Complete amputation should be done as early as possible. 
Ligation, the same as for hypertrophy of the mucosa, is perhaps the most 
satisfactory method. 

Papillomata.— These occur at the juncture of the skin and mucous mem- 
brane of the vulva. They appear as small, rounded, pedunculated (usually) 
tumors. They often have a roughened surface. 

Treatment. — Papillomata should be removed with the scissors, and the 
bases cauterized with silver nitrate. They rarely reappear. 

Sarcomata.— These are found occasionally on the vaginal mucosa. They 
are characterized by their rather rapid growth, uneven surface, and ten- 
dency to spread to adjacent structures. If possible a small section should 
be obtained for microscopic examination. 

Treatment.— Treatment is unsatisfactory and should not be attempted. 

Venereal Granulomata.— Venereal granulomata have been described 
under venereal granulomata in the male animal. Jn the female they appear 
on the mucosa of the vulva and at the posterior portion of the vagina. 
They consist of progressive neoplasms varying in rapidity of growth. 

Treatment.— Complete removal should be attempted, except in very 
advanced -cases. 
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DISEASES OF THE MAmiARY GLANDS 

Examination.— These glands may be examined by observing their size, 
condition, and by palpation to note their consistency or the presence of 
wounds, inflammation, abscesses, etc. 


WOUNDS AND INJURIES OF THE MAMMARY GLANDS 

In the bitch and cat, wounds and bruises of the mammary glands are 
quite common. They result in most instances from being run over bj' 
vehicles, by falling, from bites of other animals, or the glands may be 
punctured by sharp objects. The degree of injury will vary greatly. In 
some cases it will consist in a simple, slight contusion of the glandular 
substance; in others bruising with hemorrhage into the gland producing a 
hematoma, and in some cases abscesses result. A careful examination 
should be made to determine the degree and extent of the injury. 

Treatment.— The treatment will depend to a great extent on the condi- 
tion of the glands. In slight contusions but little treatment is necessary, 
while in more extensive bruising, warm applications should be applied in 
the form of a warm antiseptic pack containing lysol (2 per cent). In open 
wounds their extent should be determined and treated ivith antiseptics. 
An antiseptic pack may be applied when the animal interferes with the 
wound by biting or licking it excessively. 

When abscesses develop in the gland, they should be opened freely to 
allow good drainage -and the wound treated as above. In most cases re- 
covery takes place promptly. If fistula or necrosis of the gland should 
develop, it may be amputated. 

CONGESTION OF THE MAMMARY GLANDS 

A normal condition occurring at the end of the gestation period, and 
during lactation. It has been observed in non-pregnant and virgin animals. 
The glands become enlarged, hot, and sensitive. No treatment is ncce.s.s.ar^ . 


MAMMITIS— MASTITIS 

Definition.— An inflammation of the m.mnmary glands. The inflamma- 
tion may involve one or more of the gland.s. Afastitis is a common ctnn i 
tion in bitches and cats shortl.v after parturition. 

Etiology.— In the majority of ca.scs riumtitis is due to infection. 1 yngenw 
organisms enter usually through tlic teat canal to the acini of the g am , 
and from this point spread to the perilnladnr I\inphatic.s. ^ 

rremature removal of tlie young seems to l>c a predisposing factor a.s ■ 
permits the milk to collect, congesting tlic gland as is often noted in aim- 
Streptococcus infection of the nnimniary glands of the eat has leiu | 
often observed. It frequently has the ai>peaninee of a , 

appearing as an enzootic in catteries. i\onnils and eontiisions o g 
“dU produce mmnmitis and the degree will deriemi iqKin whelhir or 
(SOS) 
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there is infection. Chronic mammitis is observed occasionally in the bitch 
and cat, resulting either from acute mammitis, or occurring independentlj-. 

Symptoms. — One or more of the mammary glands are swollen, and very 
sensitive on palpation. As there are no milk cisterns in the gland, the 
condition extends immediately to the glandular tissue producing marked 
inflammation and edema of portions of the glands. On palpation the 
portion affected can be detected. Later as the infection develops the milk 
will be found changed into a grayish, purulent mass sometimes mixed with 
blood. Abscesses, often multiple, frequently develop. They open and 
discharge a reddish, purulent mass. General symptoms are quite marked 
i in some cases, especially in cats. The toxins absorbed produce genera! 
intoxication which is often fatal. 

In the chronic form the glands become indurated and the milk canals 
obliterated. The gland tissue becomes fibroid in character. 

Prognosis.— The prognosis is favorable in animals other than the cat. 
When general symptoms are present the prognosis should be guarded. 

Treatment.— The milk is removed, and the glands thoroughly massaged 
to remove as much of the infective material as possible. Hot antiseptic 
packs or fomentations of hot antiseptic solutions siioiild be applied. These 
should be changed every few hours if feasible. Avoid coal-tar products 
in cats. 

Should abscesses develop in tbc glands they arc incised to give free 
drainage. Follow with antiseptics. Small doses of castor oil, or magnesium 
sulfate are indicated to assist in the elimination of toxins. In chronic 
mammitis with fibrosis which may also involve the teat, it is best to remove 
the gland. An anesthetic should be given, and the animal placed on the 
table in the dorsal position. The hair is shaved from around the gland 
and the skin thoroughly disinfected. The gland is then dissected out. 
which is not difficult, and the ve.ssels ligated. 'J'hc skin should be trimmeil 
so that the edges approximate aceiirately. A regular bitcii bandage is 
applied to protect the wound. Recovery is luompt. 
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Symptoms.— They are soft, well-defined tumors of the gland. 
ProffnosM.— Favorable. 

Treatment.— Kemoval of the gland is advisable. 

Malignant Tumors.— Carcinomata.— A very common form of malignant 
growth found in the mammary gland. They are frequently mixed tumors, 
appearing as adenocarcinoma, fibrocarcinoma, etc. 



Fia. 14. — Mammary tumor. 


Carcinomata are characterized by their growtii, slow at 
first but with sudden, rapid development, IoI)ulatcd appearance, and ten- 
dency to degeneration and ab.sce.ss formation. A small portion of t!ic 
tumor should be cNamined microscopically. 

t'nfavorable as they are a]>t to recur, 
llemoval of the pland .should be done as early as po.ssjhlc. 
When metastasis Itas taken place, no treatment is successful. 

Sarcomata.— Sarcomata occur usually iii conjunction with other varieties 
of tumor, as fibrosarcoma, ndcnosarcoina, etc. 

iSvm;)/o7N.T.— Sarcomata develop rapidly with acute, inflammatory 
symptoms. 

DinffmvfUf.—A diagnosis can l>c made only by microscopic examinateon. 

Trrnlmrnt.—i^iMni' as for carcinoma. 

Other vnrictie.s of minors which involve the mammary glands are rare 
and of minor imixirtancc. 
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CHAPTER I 

DISEASES OF THE BLOOD 

ANEMIA 

Definition.— A reduction in the total volume of blood or of its corpuscles, 
oligocythemia, or of certain of its more important constituents, such as 
albumin and hemoglobin. Two forms of anemia are recognized, viz.: {a) 
acute, and {b) chronic. 

Occurrence.— Very frequently observed in dogs and cats. The most com- 
mon form is the acute. The chronic form following various diseases is also 
of common occurrence. 

Etiology.— (a) Many cases of acute anemia are the direct result of loss of 
blood. The condition develops rapidly following epistaxis, intestinal 
hemorrhage, rupture of blood-vessels in the lungs, hemorrhage of the 
uterus, parenchymatous hemorrhage, or any external, severe hemorrhage. 

(6) Chronic anemia develops slowly and gradually. Several different 
causes are found producing this type: insufficient food, or food of poor 
quality m which the essential nutritive elements are dehcient; diseases of 
metabolism in which the nutritive processes are modified and the food 
elements not utilized in the body. In small animals anemia often follows 
diseases of the digestive tract (catarrhal inflammation) producing either a 
loss of appetite or an interference in the digestion and assimilation of the 
food. This may occur following distemj>er in dogs, presence of parasites in 
large numbers, or other diseases affecting the mucous membranes in a 
similar manner. Man}' of the general diseases are accompanied by anemia. 

Pathology.— The most characteristic feature of acute anemia is the 
paleness of all the tissues and the absence of blood. The respiratory 
passages show evidence of lack of blood by their pale, pink color. Tht* 
heart and blood-vessels are only partially filled with a loose coagulated 
blood. In chronic anemia the membranes are found pale and colorless, 
the blood present in the vessels and tissues low in coloring matter, and 
usually reduced in total volume. Fatty degeneration of the heart, li\Tr, 
kidneys and other organs is often observed. Owing to the general weak- 
ness and emaciation, transudation of serum takes place and is found 
present in the thoracic and abdominal cavities in varying quantities. 
I.,esions of the primary condition producing anemia are often apparent. 

Symptoms. — (o) Acute Jnenua.— The sj.Tnptoms of acute anemia, wlien 
due to hemorrhage, come on suddenly, and depend upon the amount of 
blood lost. The patient becomes very weak, may !)e unable to .stand, or if 
standing does so with difficulty. In attempts at walking the animal mil 
show muscular incoordination and frequently falh cloun. I)epre'«''if)n. 
subnonnal temperature and increa'sed respirations are pnuninent s\nij>- 
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toms. The mucous membranes are pale or colorless and the heart action 
may be very weak or imperceptible. In some instances evidence of the 
hemorrhage will be present by the discharge of blood either from the nasal 
passages, mouth or wound. Many cases terminate fatally in a few minutes, 
or homs, when the hemorrhage is severe. 

(i) Chronic Anemia.— In chronic anemia the symptoms come on more 
slowly and gradually with more or less emaciation and general debility. 
The hair coat becomes rough, and the eyes sunken. The animal is easily 
fatigued, and unsteady in its movements. It will lie down much of the 
time and refuses to move or get up when called. The mucous membranes 
are pale or colorless. The heart action is irregular, the pulse weak, and the 
respirations shallow and accelerated. The appetite becomes variable and 
entirely suppressed in some cases; in others it is retained but weakness and 
emaciation continue. The blood when examined will shoW a reduction in 
hemoglobin content and the number of red corpuscles diminished in pro- 
portion to the number of white. Later as the disease progresses edematous 
swellings are found along the abdomen, under the neck, and on the limbs. 
Other symptoms may be present depending upon the complicating condi- 
tions present. 

Course.— The course of acute anemia is short, lasting in the majority of 
cases only a few hours. In the chronic form the course is much longer 
lasting for several weeks or months. In this case the course will depend 
very largely upon the cause of the condition. 

Diagnosis.— The diagnosis does not present any difficulty. This is 
particularly true in the acute form. A differential diagnosis is necessary 
in some cases to distinguish it from diseases of the heart, or leukemia. In 
the former the examination of the heart will reveal the difference, while in 
the latter case an examination of the blood will at once make clear tlie 
distinction between the two conditions. 


Prognosis.— The acute form, providing the animal does not succumb 
from the hemorrhage, will disappe.ar promptly. The elements of the blood 
will soon be normal from the drinking of large quantities of water and 
ingesting nutritious foods. 

In the chronic form the prognosis is not considered very favorable. It 
will depend largely upon the primary factor producing the anemia. A 
careful e.xamination should be made in all cases to determine if possible the 
actual conditions, hlany patients will recover completely after the 
elimination of the ciuisative factor. 


Treatment.— In acute anemia when hemorrhage is taking place an 
attempt should be made to arrest it .at once. If it is external, the vessels 
should cither be ligated or, if this is impossible, pack the wound and apply a 
bandage to compress the vessels. Internal hemorrhage may be controlled 
bv administering hemostatics. Adrenalin chloride solution (1 to KKKI), 
using 1 to 2 cc. intravenously. Tliis may be repyatcrl in tliirfy minutes rf 
necessarv. Ergot and fluidcxtract of hydnastis may also be iiscri. 

Bectai injections of normal salt solution are rcca)mrnended. Injwt I be 
solution ns high up into the rectnm as possible. The .solution .shoid< be 
at or near the bodv temperature. Intravenous injection of .salt .sointinii 
in small animals is pos.siblc. In the chronic fonn delennine the cause ot 
Ihc Mudition if poadble and apply treatment to correat it. llloml trnn- 
fusions arc often used. 
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The diet is an important thing in the treatment of anemia. Foods 
should be given that are rich in protein. Meat and meat scraps, milk and 
eggs have proved of great value. These substances should be given fre- 
quently and in small quantities to obtain the maximum benefit. Later 
the amount and the time between the feeding periods can be increased. 
Numerous medicinal preparations have been used, but the iron compounds 
have given the best results. Iron and quinine citrate in doses of 0.1 to 0.5 
twice daily are of great value as a general tonic and alterative. Keduced 
iron, saccharated carbonate of iron, and sulfate of iron have been used 
successfully. Small doses of these preparations can be given for a few 
weeks if necessary. Fowler’s solution of arsenic in doses of 0.1 to 0.8 daily 
is excellent. Carlsbad salts should be given in small doses along with the 
iron preparations. Hepatic extract injected intramuscularly every three 
days has given good results. Good hygienic conditions should always be 
obsen'ed. 

LEUKEMIA 

Definition. — A disease characterized by an increase in the white cor- 
puscles, together with changes in the spleen, lymph glands or bone-marrow. 
Two forms are recognized, viz.: (a) myelogenous, and (6) lymphatic. The 
distinction is based on whether there is an increase in the leukocytes or 
lymphocytes. Combination of the two conditions may be found, or 
variations and degrees of either of the two forms may be present. 

Occurrence.— This disease occurs most frequently in dogs, occasionally 
in cats. 

Etiology.— Nothing is definitely proved relative to the cause of leukemia. 
The disease is probably of an infectious origin, but experiments conducted 
along this line have given negative results. Toxic agents have been given 
as the cause, as have injuries and various other factors. 

Pathology.— On necropsy in leukemia it is often difficult to make a 
distinction between the two forms as the lesions of both occur concomitantly 
in the majority of cases. It is characterized by enlargement of the spleen, 
lymph glands, liver, kidneys and distinct changes in the marrow of the 
bones. 

The spleen is enlarged (in some instances three to four times its normal 
size), dense and often easily torn. Frequently nodules are seen projecting 
from its surface. The color is dark red, and on cut surface dry, and shows 
numerous whitish colored, enlarged follicles each of about the size of a 
wheat grain. The stroma of the gland and the capsule are thickened. 

The lymph glands are found enlarged. They are harder or softer than 
normal, of a whitish or gray color, sometimes showing small red points 
over a cut surface. The surface when scraped gives off a yellowish, creamy 
material. The majority of I^^nph glands will he found affected. The 
bone-marrow is of a dark red or gray color, and soft consistency. On 
examination the bone-marrow will be found very rich in wliitc corpuscic-s. 

The liver is enlarged and shows numerous small nodules of Iwnphoid 
tissue. The kidneys arc cnlargcrl in the same manner. Small nodes will 
l)c found throughout the .serous membranes, lungs and other tiv^uc*s in 
tlie body. 

Symptoms.— The early developnient of leukemia is usually not obscrved- 
Very often the disease is not recognizetl until the s\ini)toms lx‘cotne proin- 
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inent and it has reached the advanced stage. The early symptoms are very 
similar to those of anemia, and the differential diagnosis may be very 
difficult until decided changes take place either in the blood or lymphatic 
system. The mucous membranes are very pale or white in color, the animal 
becomes weak and edematous swellings may appear. The enlargement of 
the lymph glands comes on gradually and is found involving practically 
all of the palpable glands. The enlargements vary in size, but stand out 
in some cases very prominently. The glands are firm,'hon-painful and well 
circumscribed or defined. The glands in the submaxillary space, at the 
pharynx, chest and inguinal regions show most enlargement. The move- 
ment of the animal may be interfered with on account of the increase in 
size of the lymph glands. Respiratory disturbances may be present when 
the glands become large enough to compress blood-vessels or nerves. 
Extensive edemas are often present from the same cause. Ascites is a 
common symptom in dogs from enlargement of the mesenteric glands. 
The spleen is enlarged but difficult to palpate on account of its position; 
the enlargement of the abdomen may he the result of the enlargement of 
the spleen or liver, or both. Percussion of the abdomen may assist in 
determining the character of the enlargement. 

Owing to the involvement of the bone-marrow the animal is lame and 
shows stiffness and soreness in movement. Pressure on the long bones 
frequently shows marked sensitiveness and pain. 

Characteristic alterations are found in the blood. It appears pale red, 
or even brown, indicating a reduction in hemoglobin. When allowed to 
stand and coagulate (which it does slowly) it separates into two layers, 
the lower consisting of red corpuscles, while the upper is composed of 
white corpuscles and fibrin. The number of white corpuscles is always 
increased; in some cases equal in number to the red ones. A decrease in 
the number of red corpuscles can be demonstrated in most cases. A dif- 
ferentiation may be made between the two forms of leukemia by the blood 
e.ramination. In lymphatic leukemia tlie lymphocytes are found increased, 
while in myelogenous leukemia the leukocytes are found in much larger 
numbers. Clinically the disease develops gradually, emaciation is more 
prominent, and more or less extensive hemorrhages occur in the various 
organs. 

Course.— The disease is usually chronic. The acute form is very rare m 
small animals. The course usually c.\tends over a long period, and com- 
plications are common. 

Diagnosis.— The characteristic involvement of the Ijrnph glands, spleen 
and liver, and tlie increa.se in the number of white corpuscles, will make the 
diagnosis comparatively c.isy. A microscopic examination of the blood is 
necessary in order to make the diagnosis accurate. The differentiation 
between’ the forms of leukemia is detcrminerl definitely in this, manner. 

Prognosis.— Very unfavorable. Wlicn the disease is once estalili.sliwi 
there is little hope of recovery. 

Treatment.-Owing to the pathological changes present not mucli can 
’ wav of treatment. In some cases the patient s general 
3 improvctl by allowing plenty of mitritioiis fiwl ainf 
■ratives and tonics. Iron and quinine citrate (0.2 to «.■ 
given the best results. Transfusion of IjIikkI Iiii-S prnvisi 
small animals. 


be expected in thi 
condition may hi 
administering altt 

twice daily) have 

unsatisfactory m 
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PSEUDOLEUKEMIA (HODGKIN’S DISEASE) 

Definition.— A disease characterized by a progressive enlargement of the 
blood-forming organs (spleen, liver, lymphatic glands) and nodular growths 
in these and other organs. It resembles leukemia in many respects. A 
notable exception is that the white corpuscles are not increased as in 
leukemia. 

Occurrence. — The disease appears most commonly in dogs, and cats. It 
is more common, however, in dogs than leukemia. 

Etiology.— The true character of the disease is not known. The etiological 
factors are believed by some authorities to be identical with leukemia. 
Others are not in accord with this belief. 

Pathology.— The lesions found in pseudoleukemia resemble very much 
those found in true leukemia. Enlargement of the spleen, liver and lymph 
glands is observed in most cases. 

S 3 miptoms. — Progressive anemia and enlargement of the Ijunph glands 
are the prominent early symptoms. Examination of the blood will show 
that the- ratio between the red and white corpuscles is nearly normal. 
Other symptoms are practically the same as in leukemia. 

Diagnosis.— A diagnosis can be made only by a microscopic examination 
of the blood. It should be differentiated from leukemia, malignant tumors 
and tuberculosis. 

Prognosis.— Unfavorable. 

Treatment.— Treatment is unsatisfactory. Iron and quinine citrate 
(0.2 to 0.4 twice daily), or Fowler’s solution of arsenic (0.2 to 0.6 once 
daily) may be tried. Potassium iodide in small doses is also recommended. 

HEMOPHILIA 

A constitutional defect in. which there is a tendency for uncontrollable 
hemorrhage from slight wounds. It may occur after slight injuries, con- 
gestions, or apparently spontaneously. The coagulation of the blood is 
retarded or absent. Hemophilia is very rare in animals. For further 
information the reader is referred to other works. 
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Pathology.— Small hemorrhages are found in the tissues and organs of 
the body. These are most noticeable under the skin, in the muscles, on 
mucous and serous membranes, in the joints, liver, spleen and kidneys. 
Along the margin of the gums will be found distinct ulcerative processes. 
The gums are dark, almost black, or reddened, and show separation from 
the teeth. Shreds of the membrane may be removed easily with the 
forceps. The spleen is enlarged .and of a soft consistency. The lymph 
glands of the mesentery are enlarged and congested. Changes in the 
blood may leave it thin and pale in color. 

Symptoms.— Anemia and emaciation are eiirly symptoms of the disease. 
The patient becomes very languid, and does not care to exercise or move 
about. The appetite is suppressed either partially or completely, and the 
thirst is increased. Marked changes are observed on the visible mucous 
membranes, those of the mouth showing the most pronounced lesions. 
The mucous membrane around the margin of the gums becomes discolored, 
red, later dark bluish-red, and even .almost black. Hemorrliiiges are 
present in many cases, or the least manipulation of the gums causes bleed- 
ing. The membranes become swollen .and very sensitive to the touch. 
The patient when eating will often stop abruptly and show marked pain 
from tire .food irritating the inr'olved membranes. Distinct ulcerative 
processes are observed in the later stages, the gingival membrane becoming 
separated from the teeth and often the teeth themselves become loose and 
fall out. Hemorrhages are also found on the conjunctival membranes, 
in the nasal passages, and under the skin. 

Vomiting is a common symptom. The vomited stomach contents are 
often mi-ved with blood indicating gastric hemorrhage. Bowel discharges 
may also contain blood. The disease is progressive and the symptoms 
increase in intensity until the animal is c.'diausfed or some complication, 
such as septicemia, pneumonia, or e.vtensive hemorrliage develops. 

Diagnosis.— A differential diagnosis is necessary in dogs in order to 
distinguish scurvy from ulcerative stom.atitis. The main points of dif- 
ference are: (a) the absence of general symptoms .and hemorrhages in 
ulcerative stomatitis. (6) The localization of the condition in u!cerati:'c 
stomatitis, while in scurvy other parts of the body ore affected. In long- 
standing cases of ulcerative stomatitis the differentiation m.ay be some- 
what difficult. 

Prognosis.— This will depend a great deal upon the progress the dise.asc 
has made. If the c.ause can be removed in the very early stages, the 
prognosis is more favorable than in c.ascs where the ulcerative proec.sscs 
are well established. IVhen general symptoms of anemia and cachraia arc 
evident the prognosis is bad. 

Treatment.— Tliis disease can be rcadilj- prevented when a variety of 


food is allowed and good sanitary conditions pre\*an. 

The early indications in the treatment arc to change and regulate flic 
diet Give the patient nourishing food, such as meat, milk, egp. e'e. 
Iron preparations (iron and quinine citrate, inilvcrizcd iron, saeeliaratcu 
nsrbonate of iron) are the most satisfactory for tlie anemia which '» nr J 
always present. Tincture of mix vomica (11.3 to 0..5 daily) or tincture 

aaotinn (0 5 to 0.8 twice daily) is useful as a tome. 

applications should also Ik iiseii. Swab the gums mi.l other 
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affected mucous membranes of the mouth with tincture of m;>Trh once or 
twice daily. 

When hemorrhages are present they must be controlled by appropriate 
treatment. 

animal parasites in the blood 

Several species of animal parasites have been found infecting the blood 
and circulatory organs in small animals. The dog is most frequently 
affected. In several districts of the United States, Canada and Mexico, 
the condition has been reported a number of times. The Dirofilaria 
immitis, Babesia canis, Angiosirongylus msorum and the Syirocerca lupi 
are the most important ones found. 

Dirofilaria immitis. — This worm, commonly named the heart-worm, is a 
nematode parasite belonging to the order Filaroidea. It is closely related 
to the Onchocerca cervicalis, found in the ligamentum nuch* of the horse 
and to the filarial worms found in the peritoneal cavity of the horse and ox. 
It occurs in the dog, cat, fox, and wolf and is widely distributed over the 
world. A recent report from Warsaw, Poland, records the finding of this 
parasite as far north as that country. 



Pjq 15. — Heart anti lung's slionme mature Dirofilaria immUta. 
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corpuscles. In order to complete the life cycle, the microfilariic must be 
taken up by some invertebrate animal. At the present time the following 
intermediate hosts have been reported: Aedes aegypti; Aedes sollicitans; 
Culex salinarius; and, Bhipicephalus sanguineus. These blood-sucking 
intermediate hosts take in the microfilarias in the act of sucking blood from 
the host. It has been reported that the mosquito species of intermediate 
host takes in an average of 14.4 microfilariae in one blood meal. After 
entering the stomach of the intermediate host, the microfilaria casts its 
sheath, piejces the stomach wall and migrates to the Malpighian tubules, 
from which, after a period of about twelve days, it migrates to the labrum 
of the intermediate host. When the infected intermediate host feeds upon 
another individual, the larv® are attracted by the warmth of the body 
and make their way down the proboscis and crawl on the surface of the 
host’s skin. The lar\m then penetrate the skin at the puncture caused by 
the intermediate host and pass into the blood stream. From this point 
until they appear as adults in the heart and adjacent large arteries, there 
is some confusion as to what actually takes place. It has recently been 
shown that the microfilaria of D. immitis readily pass through lymphatic 
glands, which is contrary to a view generally held. Augustine and Drinker' 
have recently demonstrated that within one hour after entrance into the 
blood stream, many microfilarice may be found in the thoracic duct. 

Pathology.— On necropsy the right heart is usually found to be partially 
or completely filled with the parasites surrounded by a coagulated mass of 
blood. The endocardium is found more or less thickened and inflamed. 
The heart is often dilated, the walls thin, and some cases ruptured. Very 
frequently the lungs show snjall foci of necrosis, or nodules in the center of 
which embryos are found. Similar lesions occur in the liver, kidneys, skin 
and muscular tissues. General anemia is present. 

Symptoms.— Various symptoms have been described in connection with 
the presence of this nematode parasite. Some of the more outstanding 
symptoms are, difficult respiration, coughing and a tendency to tire easily. 
Many cases become anemic, emaciated and some may show ascites, edema, 
and convulsions. Skin lesions are observed in some cases. 

Diagnosis. — The diagnosb of heart-worm is largely dependent on finding 
the microfilaria in the blood stream. The history of the case, along with 


the symptoms manifested, is of value in diagnosis, but as these symptoms 
are usually manifested only in the later stages, it is best to base a diag- 
nosis on the presence of the microfilaria in the host. 

Tliree methods may be used in finding the microfilaria. The one more 
easily performed but less accurate is the examination of a drop of whole 
blood on a slide covered with a coverslip. The microfilarice are seen as 
WTithing snake-like forms making their way through the blood cells. Thi.s 
method while convenient has been shown to be much less accurate than 
other tests employed." The other two methods employed depend on the 
concentration of the microfilaria and the removal of the red cells, thus 

clearing the field for examination. ., , , . ri* i t i 

1 scMnd method is tl.e one dcscr.M by Moms, Dmke , and Gr^n 
and is as follows: “Withdraw 1 cc. of blood from a vcm and imm«hatcl> 


; rc. P. ... 

» North Aroericivn Vet., 16. P* 
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add 5 cc. of a 2 per cent acetic acid solution; mix thoroughly and centrifuge 
three to five minutes; decant ttie supernatant fluid and place a drop of the 
sediment on a slide, cover with a coverslip and examine under the micro- 
scope. "Hie dead larvai will appear as small, thin fiber-like structures 
about i inch long and jV inch in diameter when using a magnification of 
lOOx. The head end is blunt and the tail end is tapered.” 

A third method is one described by Stubbs and I. Live* in which “A 
blood sam])lc consisting of 2 to 3 cc. is collected with a sterile syringe and 
placed in a sterile test-tube or vial. The blood is allowed to clot and the 
serum to separate. A drop of scrum is removed by a medicine dropper or 
glass rod and placed on a slide. A coverslip is dropped over the serum. 
The coverslip area is covered systematically with the low power and the 
microfilaria! can be plainly seen. When the serum is not examined for 
some time and there has been a chance for settling, the microfilariae may 
settle to the bottom. The supernatant fluid may be poured off and the 
lower layers examined, or the vial may be inverted a few times to make an 
even mixture of the parasites. The microfilariae are plainly visible in the 
serum even though inactive or dead, while in whole blood the erythrocytes 
obstruct the view and motion of all except the very vigorous ones.” 

Treatment.— The treatment which has been used in infections with the 
heart-worm is not a specific, but good results have been obtained with the 
use of a product known as Fuadin (Sodium-antimony III bis-pyrocatechin- 
disulphonate of sodium). Intramuscular injections of this drug are usually 
made daily for six days, treatment being omitted on the seventh day. 
The initial daily dose varies from 0.5 to 1 cc., depending on the weight and 
condition of the host. For each succeeding six-day period, the daily dose 
is increased by 0.5 to 1 cc., the maximum daily dose varying from 3 to 5 cc. 

In our experience, the average total dose of the drug required to cause a 
disappearance of the microfilaria! from the blood stream was 35 cc. The 
largest amount required for any one dog has been 51 cc. 

Dogs which are in good condition generally tolerate the course of injec- 
tions without showing marked unfavorable reactions, while some animals 
develop severe systemic reactions consisting of a rise in temperature, 
depression, inappetence, and swellings of various parts of the body. When 
these symptoms appear, it is best to suspend treatment until they subside 
and the animal appears normal. 

Fuadin may be used intravenouslj' and the period of treatment may be 
lessened by this method of injection. The method of injection and the 
rapidity in increasing the dose must be governed largely by the condition 
of the animal. Some animals do not tolerate this drug very well and it is 
sometimes necessary to suspend treatment for a period of several days. 

Filsol is also being used for the same condition, except it is introduced 
intravenously'. The same dosage is used. 

Stibsol, a more recent product is also recommended for the destruction 
of Dirofilaria immitis. It is administered intravenously, and the dosage 
varies somewhat from fuadin and filsol. 

Angiostrongylus vasomm. — This is a fine, thread-like worm infesting 
the right ventricle of the heart and the pulmonary artery and its branches. 

The male parasite is about 13 to IGinm.long, and the female 1/ to 20 nun. 

It forms small nodules in the lining membrane of the vessel wall and thrombi 

« Jour. Am. Vet. Med. Assn . n a . 40, ;; t>SO 
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in the smaller vessels. The female parasite deposits ova which lodge in the 
finer vessels, which, like the embryos, lead to the formation of small nodes. 
The larvfe migrate into the bronchi and are coughed up and taken in by 
other animals. 

Symptoms.— The symptoms are mostly those of a progressive anemia and 
are not characteristic. 

Diagnosis.— The diagnosis is only made by finding the parasites on 
autopsy or the ova and larvse in the excretions or blood. 

Treatment.— Unsatisfactory. 

Spirooerca lupi.— (See page 96.) 

Babesia canis.— (See page 390.) 
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DISEASES OF THE THYROID GLANDS 

Examination and General Consideration.— Diseases involving these glands 
are of considerable importance in dogs in which animals all forms of goiter 
are found. Other small animals are very seldom affected. The two thj'- 
roid glands, one on either side of the neck, are situated in the upper third 
of the cervical region. They are normally small but easily palpable. When 
diseased they usually grow larger and tend to descend downward toward 
the thoracic inlet. The position of the diseased glands will vary, therefore, 
with their size and the breed of dog. 

An important thing to be considered in connection with the thyroid 
glands is the presence of small glandules closely related to them. These 
glandules are often found in close contact with the thjToid glands occurring 
in the adjacent tissue or they may be quite a distance removed from them. 
They consist of small, nodular glands, composed of true thyroid or lym- 
phoid tissue, and are considered accessory glands to the thjToids. Nor- 
mally they are very small, but usually become much enlarged when the 
thyroid glands are involved. These small glandules seem to be closely 
associated with the thyroid glands in function, and will replace to a certain 
degree the secretions necessary, when the true glands are diseased or 
destroyed. 

CONGESTION OF THE THYROID GLANDS 

At or near the time of puberty the glands are often found enlarged’; 
during the estrual periods the same condition is commonly observed. This 
temporary congestion will disappear in a few days in the majority of cases 
and the glands assume their normal size and condition. A temporary 
congestion may also occur from collars being too tight, or dogs pulling on 
the leash, which disturbs the circulation in the glands. Swelling of one or 
both glands may result from this and last for several days simulating goiter. 

As soon as the cause is removed the circulation will return to its normal 
state and the congestion gradually disappear. Direct injuries to the 
glands are not uncommon and congestion and edema result. Examination 
will often reveal the presence of a wound or a contused area. Permanent 
enlargement of one or both glands may result from injuries, due to fibrous 
formation. 

ACUTE THYROIDITIS 

Deflnition.— An acute inflammation of one or both thyroid glands. 
This condition has been observed in dogs. 

Etiology.— The majority of cases are secondary to other diseases, sueh as 
distemper, local infection in the .adjacent tissue, or from direct injuries. 

Symptoms.— The glands are first noticed to he prominent, enlarged, 
sensitive on palpation, and the local temperature elevated. In severe 
congestion the gland will often show pulsation. .A differentiation should 
be made between this condition and the various forms i>f goiter. The 
sudden development, local hciit. and marked reaction in the glands will 
assist in making the (lifferentiation. T he history of the condition following 
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distemper or injuries should also be taken into consideration in making 
the diagnosis. 

Prognosis.— The termination of acute thyroiditis is usually favorable. 
The inflammation subsides and the gland resumes its normal function. 
Some few cases terminate in a degeneration and suppurative condition 
which may destroy a part or the whole gland. It is possible also to have 
the condition become chronic and produce a Arm fibrous growth simulating 
some forms of goiter. 

Treatment. — During the acute stage, cold applications should be applied 
either in the form of cold water or ice packs. This followed by a hot 
Priessnitz compress and continued until resolution takes place or degenera- 
tion and abscess formation occur. Should the function of the gland be 
disturbed for a prolonged period either potassium iodide in small doses 
or thyroid extract has proved to be of considerable value. When abscesses 
occur they should be opened, drainage effected, and an iodine pack applied. 


GOITER (STRUMA— BRONCHOCELE) 


Definition.— A hypertrophy or enlargement of the thyroid glands which 
occurs sporadically. It is very frequent in dogs. In some instances goiter 
is congenital and whole litters of puppies are affected. The enlargement of 
the glands in these cases may be of sufficient size to interfere seriously with 
parturition. Very often the glands will be six to ten times larger than 
normal, seemingly as large as the puppy itself. The lobes and isthmus of 
the glands are so intermingled that no distinction can be made between 
them, the whole lorming one large mass in the inferior cervical region. 

The disease is also acquired in a great many eases, coming on at different 
periods in the development of individual animals. 

Occuireuce.— The occurrence of goiter in the various breeds of dogs 
seems to be in about the same ratio, although in certain districts, pointers, 
bull-dogs, and bull-terriers, seem to be .affected in larger numbers than other 
breeds. 

Many forms of goiter are recognized in dogs, viz,: (a) p.arenchymatous; 
(6) cystic; (c) fibrous; (rf) vascular; (c) malignant; (/) exophthalmic. 

Parenchymatous Goiter.— Definition.— .A diffuse parenchjanatous en- 
largement of the gland with an increase in the stroma and a collection of 
gelatinous colloid material in the follielcs. 

Occurrence.— This form is by far the most common and occurs more 
frequently in puppies or young dogs. 

Symptoms.— The first symptom noticed is the enlargement of one or 
both thyroid glands. The enlargement may not be equal in both glands. 
One is frequently much larger than the other. This form of goiter often 
develops suddenly and the glands assume enormous projmrtions. Puppies 


are often born with this particular form or develop it duriii;; the first fo"' 
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weeks of their lives. In many casra no marker! s.r-mptoms of any genei 


dirtmbancrarrSserved. the animal developing nornially exrjept tl.e 
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as a result of this glandular disturbance do not develop normally, the head 
may be larger than normal, and other parts of the body undeveloped, or 
vice tersa. Respiratory disturbances often result from the enlarged glands 
pressing upon the trachea, or from compression of the vagus and sympa- 
thetic nerves. The latter condition no doubt accounts for the larger num- 
ber of cases in which labored respiration and spasm of the glottis are 
prominent symptoms. Hemiplegia laryngis is produced in a similar manner 
by pressure on the recurrent nerve. Circulatory irregularities are not so 
common in parenchymatous goiter. Direct examination of the glands will 
reveal the enlargement, its smooth regular outline, moderately firm con- 
sistency, and absence of local heat or pain. The isthmus of the glands can 
be palpated, except when the glands are greatly enlarged. In many cases 
no general symptoms of deranged appetite, elevation of temperature, or 
cachexia will be noticed. 

Diagnosis.— The diagnosis of goiter in general is quite easy, but in some 
cases it is difficult to make a definite distinction between the various 
forms. Goiter should be differentiated from abscess, hematoma, and 
various cyst formations. This can be done as a rule very easily after 
carefully palpating the enlargement. In order to make a positive diagnosis 
of the variety or form of goiter present, it is necessary to consider the 
character of the enlargement, Hs consistency, the condition and age of the 
animal. Palpation of the glands to determine their form, whether regular 
and smooth, or irregular and lobulated, and their consistency, is a very 
important means of making the differentiation between the various forms 
of goiter. 

Prognosis.— In parenchymatous goiter most cases recover. The glands 
become smaller until of normal size or near it, and any general symptoms 
disappear. However, in cases where the glands are enormously enlarged 
and symptoms of cretinism and myxedema are present the prognosis is 
not favorable. A recurrence of this form of goiter, while rare, is always 
probable. 

Treatment.— Iodine medication both externally and internally has proved 
to be of great value. Some remarkable results have been obtained in the 
rapidity and degree of reduction after its use. For internal administration 
it has been definitely proved that small doses give the best results. The 
dose should be regulated somewhat according to the age and size of the 
animal. One-fourth grain, 0.016 of potassium iodide for puppies, or 
0.05 to 0.08 for older animals, given once daily, has given the best results. 
When given in large doses there is danger of too rapid depletion of the 
body and paralysis of the heart. These small doses should be continued 
daily for one to three weeks. For external application colorless tincture 
of iodine may be applied. Where staining the hair docs not matter the 
regular tincture should be employed. An application can be made daily, 
or every second day. Th\Toid extract (0.15 daily) has been used with 
e.xcellent results. Surgical interference has not proved successful in reliev- 
ing this form of goiter. Complete unilateral th\Toidectomy might l)o tried 
in case one gland is enormously enlarged and the other nearly normal. The 
operation is perfonned under general anesthesia and strict antiseptic pre- 
cautions. The gland is dissected out carefully and multiple ligation of the 
pedicle is necessary so that the tissue will not retract and allow the ligature 
to slip off. The glaiul is then removed about j inch from the ligature and 
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the wound packed with antiseptic gauze for a few days. The ligature is 
then removed eautiously and the wound covered with an antiseptic dusting 
powder. It is very important that the wound be kept free from infection 
during the first few dayS;, and the ligature kept in position to avoid fatal 
hemorrhage. 

Cystic Goiter.— Definition.— An enlargement of one or both thyroid 
glands, characterized by the formation of cysts which may he single or 
multiple. In cases of long standing, calcification of the cyst wall may take 
place. The cause of cystic goiter has never been clearly proved. When 
hemorrhage occurs in the gland follicles they are distended, certain changes 
in the contents result, and there is left a more or less clear serous fluid. 
Further, through disturbance in the glandular activity, from injury, 
nervous influences, or hj'peremia, the circulation of the glands is abnormal, 
leading to extravasation of serum into the follicles which may result in a 
permanent cystic condition. Cysts commonly complicate parenchjTnatous 
goiter. 

Symptoms.— An enlargement of one or both of the thyroid glands is the 
most prominent symptom. Many cases develop rather suddenly while 
others require considerable time before the glands reach a sufficient size to 
become noticeable. As a rule, unless complicated with other forms of 
goiter, no general sjTnptoms will be present. Should the cystic formation 
involve both glands it is quite possible that the normal function of the 
glands will be disturbed, then general symptoms will result. Pre.ssurc on 
the vagus, sympathetic, and recurrent nerves may lead to complications 
as in parenchj-matous goiter. In the majority of c.ascs the course of tliis 
goiter is chronic, and aside from the unsightly enlargement they produce, 
the animal will not suffer any inconvenience. Examination of the gland 
by careful palpation will revc.al the soft, fluctuating swelling, the absence 
of inflammation, and a consistency diflcring from other forms of goiter. 

Diagnosis.— The diagnosis can be made positive by the examination, 
and if necessary by the use of an c.xploriiig trocar to obtain some of the 
yellowish or clear serous fluid. 

Prognosis. — Favorable when proper and prompt treatment is used. 
Further, as this is in most cases a local condition confined to the gland, 


remedial measures can be applictl more .satisfactorily. 

Treatment.— This is of two kinds, viz.\ (a) medical, and (A) surgical. 

Jfcrfi'col.— Merlical treatment in the form of potassium iodide (0.03 to 
O.OG) is of value to assist in replacing the loss in the normal secretion of the 
gland, especially when both glands arc extensively involvcrl. Thyroid 
e-xtract in 0.15 doses daily can be usctl. 

Surgical.— This consists in either aspirating the scrons fluid from the 
evstic follicles and injecting a small nmmmt of Lugol's srdiition to stop 
further filling up, or opening the cysts and packing the cavity temiauiirily 
with iodine gauze. After-treatment consists in the use of nnti-eptica. 1 he 

wound will he.allc.avinglmt .slight enlargement. 

vihTous Goiten— Definition.— An cnlarj:eim*nl w^mWy of om of tlif 
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goiter. The interstitial tissue is ^adually increased, exerting abnormal 
pressure on the gland substance, which leads to pressure atrophy. 

Symptoms.— The presence of the enlargement confined, in most cases to 
one gland. Occasionally both glands will be found affected. The size of the 
enlargement varies greatly from verj- slight to extreme thickening of the 
entire interstitial tissue. No general symptoms are observed in the major- 
ity of cases as it is confined to one gland and of long standing. \Mien both 
glands are extensively involved, interfering with their function, emaciation, 
weakness and general cachexia may be prominent symptoms. Respiratory 
and other disturbances are only observed when the enlargement presses 
on the trachea or nerves. 

On palpation of the gland it will be found exceedingly firm, resistant, 
smooth in outline, non-inflammatory, and non-sensitive. The isthmus of 
the gland is easily determined. 

Diagnosis.— This should not be difficult as the outline of the enlargement 
and the hard or firm consistency, with the other symptoms, are character- 
istic of fibrous goiter. 

Prognosis. — Favorable. Many cases, when not exceedingly large, are 
not treated as they cause but little inconvenience to the animal- Reduc- 
tion in the size of the gland is possible, or it can be extirpated. 

Treatment.— Injections of iodine into the gland substance have given 
good results. Inject iodine tincture (2. to 5.) into the gland being careful 
to avoid introducing the needle directly into a blood-vessel. The needle 
should be inserted unattached to determine this fact before the injection is 
made. The injections may be repeated after the acute symptoms subside. 

It is sometimes necessary to make several applications before reduction is 
complete. Extirpation of the enlarged gland is recommended when of 
considerable size and the fellow gland normal. The operation is performed 
in the same manner as in parenchymatous goiter. \\Ten both glands are 
enlarged and general symptoms of athyrea are present, potassium iodide, 
or thjToid extract in small doses is recommended. 

Vascular Goiter.— Definition.— An enlargement of one or both thyroid 
glands, characterized by dilatation of the blood-vessels without the forma- 
tion of new glandular tissue, and the absence of any marked general s\'mp- 
toms. This condition is not to be confused with e.xophthalmic goiter. It 
is the result of a local dilatation of the blood-vessels supplying the glands 
and may originate from the same causes as those producing congestion and 
inflammation of the glands. The exact etiology is not known, but has been 
observed as a sequel to distemper, prolonged estrual periods, and sexual 
diseases. 

Symptoms.— One or both glands Avill be found enlarged and engorgecl 
with blood. Distinct pulsation of the arteries and even the glands can be 
seen at a distance. In some cases rupture of some of the vessels results, 
tlie blood accumulating in the adjacent tissues, producing an extensive 
enlargement along tlic course of the neck. Tiie symptoms, as a rule, 
subside after a few weeks and may recur at more or Ic^s regular intervals. 
Many cases recover spontaneously. Very little general disturbance is 
present. 

Diagnosis.— Tlie dilatation of the arteries and engorgement of tlie gland 
will easily difrerentiate it from all forms of goiter, eveept exojditlialmie 


\r> 
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In exophthalmic goiter, tachycardia, and nervous disturbances when 
present, should make the clinical picture complete and different from 
vascular goiter. 

Prognosis.— Complete recovery is possible in most cases. Iii the milder 
forms it often disappears without any treatment. 

Treatment.— An examination of the animal should be made carefully 
and it any general disturbance is observed it should be treated. Owing to 
the increased activity of the gland locally, iodine preparations are contra- 
indicated. Small doses of tincture of opium (0.2 to 0.4 daily) can be tried. 

Should the glandular activity become too pronounced, as indicated by 
hyperthyrea, ligation of a portion of the blood supply to the gland would 
be indicated. However, in the majority of cases this is not necessary as the 
symptoms will subside in the course of a few w'eeks. 

Malignant Goiter.— Definition.— An enlargement of one or both thyroid 
glands due to a malignant neoplasm. The malignant growth is either a 
sarcoma or carcinoma. The growth tends to invade the adjacent tissues 
and lymph glands, or even to the extent of involving secondarily the lymph 
glands of the thoracic cavity, the lungs, and other organs and tissues. 
The condition may become generalized. It is found mostly in old animals. 

Symptoms.— The malignant growth may be confined to one gland, but in 
many cases occurs in both . When the enlargement once begins, its develop- 
ment is quite rapid, and is characterized by an uneven, irregular form of 
the gland, the presence of acute inflammatory symptoms, very sensitive, 
and in some cases areas of degeneration and abscess formation are found. 
Within a short time genera! symptoms are prominent. Emaciation and 
general cachexia develop rapidly. The rapidity of its development and the 
fact that it is usually an old animal affected would assist in making the 
diagnosis. 

Diagnosis.— This is made by careful examination. The characteristic 
enlargement and condition of the gland with secondary involvement of 
adjacent lymph glands, together with the general symptoms of emaciation 
and cachexia, and the age of the animal, should make the differentiation 
from other forms of goiter comparatively easy. 

Prognosis.— Unfavorable. 

Treatment.— But little can be expected of treatment. In the early 
stages, before involvement of the adjacent tissues takes place, extirpation 
of the gland may relieve the condition for a time but no permanent results 
can be hoped for. 

Exophthalinic Goiter.— Boscrfoir's Disease, Grates' Dwcosc.— Definition. 
—A disease characterized by c-xophthnlmos, functional disturbances of the 
circulatory system, and more or less enlargement of the thyroid gland. 
This disease is not of frequent occurrence in animals, but is found occa- 


sionally in the dog. . , . , , , , ... . I , 

Etiology.— The e.xact etiological factor has been in dispute, but is oi 
rlontlv a tmre neurosis as indicated by some of the more recent investiga- 
tns made H has also been claimed that it is due to a central lesion in 
Ibp mXlla oblongata. A certain amount of evidence has been produna 
? .^rdal %,1 this claim. The fact that the primary result o 

Keasi L a hyperthyrea would indicate that it might be a .specnl 
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involvement of the glands. However, this has not been proved and the 
best evidence seems to prove the former etiological factor the most likely. 

Pathology.— On examination the thyToid glands show enlargement, 
congestion, the production of newly formed tubular spaces and a collection 
of mucinous fluid. They show every evidence of hyperactivity. 

Pathogenesis.— It is quite important from every standpoint to note that 
this form of goiter is a primary hjq)erthyrea while most forms are just the 
opposite (athyrea). The development of the disease is the result of the 
increased secretion of the thyroid glands leading to a general toxic condi- 
tion. The iodothyroidin content of the secretion is greatly increased 
which no doubt accounts for the intoxication. 

From an experimental standpoint much the same condition can be 
produced in animals by administering large and continued doses of thyroid 
extract. Further, when thyroid extract or iodine is administered in 
exophthalmic goiter the condition becomes rapidly aggravated. 

Symptoms. — Both the acute and chronic forms have been observed. In 
the acute form the disease develops very rapidly. The following symptoms 
are most prominent: 

(а) Exophthalmos,— A prominence of the eyes which may be unilateral 
or bilateral. This symptom is readily recognized by the protrusion of the 
eyeballs, and the prominence of the sclera of the eye. The lids do not 
cover the eye completely. It is important to note that in some breeds of 
dogs the eyes are very prominent and this should not be mistaken for 
exophthalmos. The normal sight is retained in most cases. In severe 
cases it is possible to have a panophthalmitis which would destroy the 
sight temporarily or permanently. Ulceration of the cornea is common. 

(б) Enlargement of the Thyroid Glands.— Somt enlargement of the 
glands is present in practically all cases. The common expression ^‘inward 
goiter” has been given to this condition when the glands are not much 
enlarged and the other symptoms are prominent. The enlargement may 
be general or only one lobe affected. 

(c) Tachycardia.— The heart action is rapid and the pulse-rate is usually 
so much increased that it cannot be counted accurately. The action of the 
heart at first is regular, but during the later stages of the disease becomes 
very irregular. The throbbing of the heart is often so intense as to shake 
the animal’s body. Acute dilatation of the heart with dyspnea, cough, 
etc., is a prominent symptom in the later stages. 

Distention of the arteries and pulsation of the entire gland is easily 
seen from a distance. On palpation a distinct throbbing can be felt. 1 he 
gland may be more or less firm, or soft and flabby, depending on the degree 
of involvement. 

(d) Tremors.— Tremors or trembling of the muscles is often observed. 
General symptoms of restlessne.ss, whining and crying, and spasms are 
present in some cases. Emaciation comes on rapidly, and general exhaus- 
tion is very common. 

'I'hc chronic form is characterizctl by similar symptoms but milder in 
cliaracter and lasting for several weeks or iiumths. 

Diamosis.— The diagnosis is not difficult when all the symptoms are 
taken into eimsideration. differential diagnosis should be made from 



228 


DISEASES OF THE THYROID GLANDS 


the other forms of goiter, but aside from vascular goiter this should be easy. 
In vascular goiter the general symptoms are usually absent. 

Prognosis.— Not considered favorable. Some cases recover rapidly under 
proper treatment. 

Treatment. — Owing to the h 3 T)erthyrea present, iodine preparations and 
thyroid extract are contraindicated. The treatment indicated is the 
reduction of the hyperactivity of the thyroid glands, and regulating the 
heart action. The hyperactivity of the glands is best controlled by ligation 
of a portion of the blood supply to them which will immediately stop the 
function of that particular part and reduce the total volume of secretion. 
It is recommended that the anterior arteries be ligated. This should be 
done under strict antiseptic precautions and morphine anesthesia. Im- 
mediate good results are obtained in many cases. Extirpation of a portion 
of the gland is often done in the human subject but is not so practicable 
in animals. The heart action should be controlled by small doses of 
digitalis fluidextract (0.1 to 0.2 twice daily), or aconite tincture (0.1 to 0.2 
two or three times daily). The animal should be kept in a quiet place. 
Other conditions arising must be treated acco^di^gl}^ 
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CHAPTER I 

DISEASES OF METABOLISM 

DIABETES 

Definition. — Diabetes is a disease ordinarilj' characterized by an exces- 
sive secretion of urine. It occurs in two forms: (a) diabetes insipidus; 
(6) diabetes mellitus. 

Diabetes Insipidus.— Definition.— A clironic disease characterized by tlie 
passage of a large volume of urine of a low specific gravity and containing 
no albumin or sugar. There should be a distinction made between diabetes 
insipidus and polyuria. The latter is a symptom of some other disease. 
In polyuria, often confused with diabetes insipidus, the volume of urine 
passed is not constant. The disease is evidently a functional disturbance of 
the kidneys in which large quantities of water arc voided and equal amounts 
taken into the system. The solid content of the urine is naturally reduced. 

Occurrence.— Diabetes insipidus is not observed very often, hut perhaps 
the larger number of cases is found in dogs. Polyuria is frequently seen in 
rabbits from improper feeding. Certain foods tend to produce it, which, if 
continued, may result in a chroiuc condition resembling diabetes insipidus. 
There is no doubt that it is often not diaenosed. 
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Symptoms.— The disease may come on suddenly resulting from irritation 
to the nervous system or kidneys, or it may be gradual in its development. 
In rabbits it may develop suddenly after feeding moldy food, etc. Many 
cases are not observed until the symptoms of anemia and general cachexia 
are present. Two very prominent symptoms are: (o) copious secretion of 
urine; (6) intense thirst. 

(а) A large quantity of urine is passed each day; in dogs as much as 
2 to 4 liters in twenty-four hours, and in rabbits one-fourth the quantity. 
The urine has a low specific gravity (1.001 to 1.003), is colorless, almost 
odorless, and voided without any difficulty except when the condition is 
accompanied by a catarrhal inflammation of the mucous membrane of the 
urethra or bladder. The urine contains neither albumin nor sugar. Normal 
solids are very much reduced in quantity. 

(б) The animal will show intense thirst; large quantities of water are 
consumed each day, in dogs as much as 4 to 10 liters. Often animals will 
show a vitiated thirst and wilt drink contaminated water or even urine. 
The appetite is usually normal during the first stages, but gradually dimin- 
ishes and becomes variable. During the later stages the appetite may be 
lost entirely, the animal becoming emaciated, and various complications 
develop. The temperature remains normal until the very latest stages 
when it may be subnormal. 

Course.— When polyuria results from the food it may disappear in a 
short time following the change in food. This has been observed particu- 
larly in rabbits. In oases of real diabetes insipidus the course is chronic, 
the disease lasting one or two years. 

Diagnosis.— A differential diagnosis must be made between diabetes 
insipidus, polyuria and diabetes mellitus. Polyuria is distinguished from 
diabetes insipidus by the symptoms disappearing when the food is changed. 
The sjTnptoras of polyuria arc also more variable. Diabetes mellitus is 
distinguished by the increased specific gravity of the urine and the sugar 
content. 

Prognosis.— tVhile in polyuria the prognosis is usually favorable, in real 
diabetes insipidus it is bad, the disease terminating fatally after a pro- 


longed course. 

Treatment. — An investigation of the food should be made, and if found 
of poor quality, containing molds or other objectionable substances, it 
should be discontinued and other foods substituted. Regulation of the diet 
is an important factor during the early stages of the disease. Limiting 
the water supply docs not have any appreciable effect on true diabetes 
insipidus, but if it is a simple polyuria it would he well to restrict the 
patient to a small amount of water. 

Medical treatment has not been satisfactory. Small doses of vnlcrmnate 
of zinc (0.2 to 0.4) daily, may he tricrl; or vasoconstrictors used, such ns 
(loidextract of hvdrastis', or fluidcxtrnct of ergot. Stomachics and general 
tonics mav he of some value, tincture nux vomica (0.3 to O.(i); once o 


‘"ciinlad and e.xperimental evidence jmints to orchretomy as a means of 
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is generally considered that in order for a case to be true diabetes inellitus, 
the sugar eliminated must be grape sugar, and it must extend over a 
rather long period of time. 

Occurrence.— The disease is not very common in animals. A few cases 
have been found in dogs. The cat and rabbit are very seldom affected. 

Etiology.— The exact etiology of diabetes mellitus is not known. It is 
quite evident that several factors may have to do with the production of 
the disease. Nervous diseases, especially those of the central nervous 
system, and diseases of the liver and pancreas probably produce the larger 
number of cases. The pathogenesis of diabetes mellitus is not quite clear, 
but the condition may be brought about by a disturbance of the livfer or 
pancreas, in which the grape sugar taken into the body is not converted 
into glycogen but taken up as grape sugar by the circulation and elimi- 
nated in this form. 

Pathology.— ^lany cases present no anatomical changes. There may be 
hemorrhages in the nervous system, tumor formations, etc. Very often 
fatty degeneration of the liver is present. The pancreas may be enlarged 
by connective tissue proliferation and an atrophy of the glandular sub- 
stance. The other structures show emaciation and evidences of cachexia 
due no doubt to the chronicity of the disease. 

S 3 rmptoms.— Until the patient shows emaciation, notwithstanding good 
appetite, the disease is usually not recognized. The general symptoms are: 
the animal fatigues easily, becomes dull and listless and does not move 
about in a normal way, shows increased thirst and appetite. The mucous 
membrane of the mouth becomes dry, and gingivitis is often present. The 
most chQTSicteTist}C symptoms are found m ronnection with the 
organs. The urine is increased in amount, sometimes double tne normal 
quantities voided, is pale, colorless, of a sweetish odor (acetone) and acid 
in reaction. The specific gravity is increased (1040 to 1000). An examina- 
tion of the urine should be made to determine the sugar content. From 
3 to 5 per cent of sugar has been found. The amount of sugar content will 
depend to quite an extent on the kind of food given the patient. The 
feeding of carbohydrates materially increases the per cent while nitro- 
genous foodstuffs diminish it. (For testing for sugar in the urine, see 
Diseases of the Kidneys.) 

As the disease progresses certain other symptoms are uniformly present. 
Opacity of one or both cornea (keratitis), or of the lens (cataract) is often 
found, gradually producing blindness. Otlier portions of the eye may also 
be affected. Ulceration of the cornea has been observed. Secondary 
involvement of the respiratory organs takes place in the form of a catarrhal 
inflammation of the larynx, trachea, bronchial tubes and lungs. Pneumonia 
and gangrene of the lungs may develop. Cardiac weakness is noted during 
the last stages. Other symptoms, such as vomiting, diarrhea and constipa- 
tion, may be seen. Ulceration of the skin, falling out of the hair, found in 
some cases, indicate the general disturbance in metabolism. During tlie 
last stages the patient becomes very weak, emaciated, cachectic, and dies 
from exhaustion. 

Course. — Tlie disease is characterized by its chronicity and may la-t 
from several months to two years. Sugar is sometimes present in the 
urine for a long time before the disease is recognized. 
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Diagnosis.— This disease should be differentiated from diabetes insipidus. 
In the former the presenee of sugar in the urine, the gradual einaeiation 
and the retention of the appetite would be sufficient to make a positive 
diagnosis. 

Prognosis. — Is always unfavorable. The disease is a progressive one, in 
which complications follow each other making the condition hopeless. 

Treatment.— Very little can be accomplished except by regulation of the 
diet and limiting the carbohydrates fed. Dogs should be fed on a diet 
rich in fats and proteids (eggs, fat meat, or oat meal with fat meat). Large 
doses of sodium bicarbonate should be given (1.5 to 2.5) daily to reduce the 
acidosis which is apt to develop. The amount may be increased if neces- 
sary. Other alkaline agents, such as Carlsbad salts and ammonium car- 
bonate, may also be administered. Tincture of opium in large doses 
(O.G to 1.) once or twice daily is highly recommended as it tends to reduce 
the amount of sugar. The treatment at least can only bring about tem- 
porary relief, and no permanent results can be hoped for. 

When occurring in valuable animals or in those to which the owner is 
strongly attached, insulin may prolong their life for some time. 

It is important that the patient be kept quiet and its general strength 
maintained. 

OBESITY 


Definition.— An excessive fat accumulation in the body which may he 
general throughout the entire organism, or confined to certain localized 
areas, such as under the skin. The condition is very commonly observed 
in small animals, particularly in dogs. Certain breeds, especially the 
smaWeT, ate moat subject, Casttated animals, especially ii castrated after 
maturity, tend to become obese. 

Etiology.— One of the chief factors in the production of obesity is the 
taking in of larger quantities of food elements than are utilized in the body. 
Pet animals which are ted highly nutritious foods (candies, cakes, etc.) 
and are not given sufficient exercise become over-fat. It often happens 
that an animal will accumulate fat rapidly when only the normal amount 
of food is allowed. This occurs in most cases from insuEficient exercise, the 
elements taken in not being utilized. The feeding of large quantities of 
carbbhydrates, or restricting the diet to substances containing a large 
proportion of such elements will bring it about. The temperament oi 
animals no doubt has also some influence. Animals having a phlegmatic 
temperament tend to become obese through insufficient activity and 
exercise. Castration of animals changes their disposition, tends to make 
them phlegmatic and lazy, and therefore fit subjects for the development 
of this condition. Should animals be castrated before maturity this ten- 


dency for obesity is not so noticeable. 

Anemia by reducing muscular energy may cause obesity, providing no 
organic lesion is present and the proper amount of food is allowed. The 
majority of cases can be ascribed to the hjTeralimentation and' lack oi 
exercise rather than any constitutional disturbance of metabolism- 
Through the disturbance of glandular secretions (thyroid) and its regmu' 
tion by certain organs (adrenals, pancreas, etc.) oxidation is diimni.shcd 
and constitutional obesity may develop. 
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Pathology.— No anatomical changes are noted except a general accumu- 
lation of fat under the skin, in the muscles, liver, around the heart and 
other organs. The changes in appearance of the organs and tissue are due 
to the fatty deposits. 

Symptoms.— The condition is characterized by the rapid increase in 
weight, the change in contour of the body, and in the disposition of the 
animal. The most common locations of observable fatty deposits are in the 
panniculus adiposus, neck, shoulders and abdomen. Palpation of the 
parts will reveal the condition. The animal shows lassitude, fatigues 
easily, and often shows dyspnea on exercise. This is no doubt the result 
of impeded action of the organs from the fatty accumulations. Later, 



Fig 16 — Obesity. 


during the progress of the condition, disturbances of other organs and 
functions will develop. Digestive disturbances are often quite pronounced 
and the heart action may be interfered vith. The mucous membranes are 
pale, showing anemia. 

Course.— The course is chronic. INIild degrees of obesity do not interfere 
particularly with the animals’ health or usefulness. 

Prognosis.— Depends a great deal upon the extent of the condition. 
If the diet can be regulated and restricted, the prognosis is quite favorable. 
In pet animals, hov ever, it is very <liffieult to restrict the diet as tlie t>v ner 
will invariably break the rules laid <lown in this regard. 

Treatment. — Ileduction in the amount <»f fiMxl, .s\sten'.ati(‘ and forcwl 
e.xercise arc important. At first the reduction in food should be slight hut 
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continuous until only a sufficient amount is allowed to maintain the 
strength of the patient. The composition of the foodstuffs given is also 
important. Limit the amount of carbohydrates and fats and allow a greater 
proportion of nitrogenous foods. A reduction in the amount of drinking 
water should be attempted. 

The medical treatment consists in administering small doses of mag- 
nesium sulfate (5. to 12.) daily, or Carlsbad salts (4. to 10.) once or twice 
daily. Care should be taken to avoid a too severe laxative action over a 
long period of time. 

Thyroid extract is of value in increasing the oxidation of fats. Thyroid 
extract (0.5 gr.) or iodothyrin (0.1 to 0.2) administered once daily has 
given the best results. The protcid food elements should be increased 
slightly when these medicinal agents are administered. Complications, 
should they arise, are given appropriate treatment. 



CHAPTER II 


DISEASES OF METABOLISM AFFECTING PRIMARIJ.Y 
THE BONES 

RACHITIS (RICKETS) 

Definition.— A disease of young animals, characterized by impaired 
nutrition of the entire body and disturbances and changes in the growth 
of the bones Jeading to marked deformity. 

Occurrence.— The disease is rather widespread, appearing in nearly all 
countries. Animals in some countries are very commonly affected, while 
in others the disease is not so prevalent. Young animals, as a rule, become 
affected during the first few weeks of life, or at about weaning time. The 
condition is observed more commonly in dogs than in any of the other 
small animals. Cats and rabbits are not very often affected. It is com- 
moner in the larger breeds of dogs perhaps due to their more rapid growth 
during early life. 

Etiology,— Various factors have been given as the cause of rachitis: 
(a) due to a deficiency of lime salts in the organism. This is no doubt 
one of the most important causes of the condition, as it develops most 
frequently in the breeds that grow rapidly, and at a time in the animal’s 
life when there is apt to be a deficiency in the amount of lime salts ingested. 
Clinical and experimental evidence tend to prove the accuracy of this 
statement, (b) Improper assimilation of lime salts due to a lack in the 
acid content of the gastric juice preventing the lime salts from being 
dissolved and consequently not absorbed. Foods rich in potassium salts 
reduce the hydrochloric acid content in the stomach leading to an insuf- 
ficient solution or absorption of the lime salts, (c) Digestive disturbances 
(gastric and intestinal catarrh) reduce the amount of lime salts absorbed 
by increasing the normal elimination of calcium compounds from the 
intestines. In young animals this condition often occurs at the time of 
weaning when the character of the food is suddenly changed, (d) Inflam- 
matory conditions of the bones in whicli the blood-vessels are enlarged 
and the circulation increased preventing the depositing of the lime salts 
in the new bone tissue. This process keeps the lime salts in solution instead 
of being deposited in their normal manner, (c) The possihiliu of infection 
having to do with the production of rachitis has been considered, but not 
proved. Various toxic agents (poisons) will bring about a disturbance in 
the function of the normal metabolic processes in the hod\ and possible 
bring on the condition or predispose to it, (/) .Absence of sunlight, dark, 
damp and unsanitary cellars arc no doubt predisposing eaii‘'e‘>. IIerwbt% 
has been mentioned also as having some influence in the de\elopinent of 
the disease. It is quite evident that the c.\act etiological factor in the 
production of rachitis has not yet been cJctcrniined. 

Pathology.— The deformity occurring in rachiti'> i' fouiul inainb in 
connection with tlie long bones. The cliapliyst-' of the lH)ne'> ar«- shc»rt»-netl. 
.softened, become cnrve<I. The epiphy^-' are thickened, ninri- or I«-" 
spongy, and much enlargetl. The bones are much "ofter tli.in normal and 

( 23 .*, > 
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have the consistency of decalcified bone. They can be cut easily with i 
knife. The periosteum is thickened, reddened and when removed fron 
the bones may include some of the bone substance. In many cases tin 
interior of the bones is soft and the canal abnormally large. The shon 
bones are found spongy and easily separated. Marked deformity occurs ir 
the skull bones which are often separated. The patient in general wil 
show evidences of malnutrition. 

Symptoms.— During the early stages of the disease, before deformity 
of the bones is present, there arc gastric and intestinal disturbances (ca- 
tarrh), and evidences of malnutrition. Weakness, loss of appetite, diarrhea 
and tendency for bloating arc observed in the early stages. Very often the 
disease is not noted until the ehange in the form of the bones begins. 
Deformity appears in various places. The bones of the head and face 
show a bulging which gives the animal a peculiar appearance. The limb 
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Treatment.— The first consideration in the treatment should be the diet. 
Dogs should be allowed plenty of meat with the addition of ground bone, 
vegetables, cereals and sufficient milk to moisten the ration. Gastric and 
intestinal catarrh should be treated, if present, by alkalies and mild laxa- 
tives. The lime deficiency must be relieved by the administration of lime 
salts. Syrup of calcium lactophosphate has been very satisfactory for this 
purpose (dogs, 8. to 12.). This should be given twice daily and continued 
for a few weeks. Chalk (calcium carbonate), or calcium phosphate is also 
to be recommended in doses of 1. to 8. daily. In some cases there will also 
be a deficiency of phosphorus which can be replaced with calcium phos- 
phate. Phosphorus in a bland oil (dogs, 0.001 to 0.002 in 10. oil) is also 
recommended. Small doses of hydrochloric acid, well diluted, will assist 
in the solution and assimilation of lime. Cod-liver oil or viosterol may be 
given over a short period. WTien occurring during the winter months 
treatment with the ultra-violet lamp is indicated. 

In dogs, when the limb bones becomes soft and deformed, splints and 
bandages are useful to act as a support which reduces the deformity to a 
minimum. 

OSTEOMALACIA (BRITTLENESS OF BONES) 

Osteomalacia occurs so rarely in small animals that the reader is referred 
to other works for the discussion of it. 
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DISEASES OF THE ORGANS OF LOCOMOTION 


CHAPTER I 

THE JOINTS, MUSCLES AND BONES 

ARTICULAR RHEUMATISM (POLYARTHRITIS RHEUMATICA) 

Definition.— Articular rheumatism is evidently an infectious febrile dis- 
ease in which several joints are affected. It is a serous or serofibrinous 
inflammation of the joints. It may suddenly shift from one joint to 
another. 

Etiology. — The actual cause of the disease has never been definitely 
proved, but all indications point to infection. Several factors no doubt 
have considerable influence in bringing on the attacks, such as (a) subjec- 
tion to cold and chilling the surface of the body; (b) keeping animals in 
cold, damp cellars, or forcing them to sleep out in extreme cold weather; 
(c) infection following birth of the young. The close association of the 
disease with endocarditis and other diseases of serous membranes further 
suggest its infectious nature. 

Pathology.— The joint capsule is more or less distended with a yellowish 
gelatinous-like fluid mixed with the synovia. The connective tissue is 
infiltrated with the same material. Examination of the synovial mem- 
brane itself reveals swelling, injection and hemorrhages. The cartilage of 
the joint is bluish or yellow in color and the surface roughened. Chronic 
cases show marked thickening of the periarticular tissue. Similar changes 
are often found in the tendon sheaths. The musculature shows atrophy. 

Symptoms.— The condition often begins suddenly involving one joint or 
several at the same time. The affected ones are very painful, the animal 
refusing to place any weight on the limb and holding it in a flexed position. 
The joints will be hot and swollen. Owing to the pain small animals usually 
remain in a recumbent position and refuse to arise. The acute s\ mptoms 
often subside after a week, or ten days, and eventually develop into a 
chronic inflammation with deformity of the joints. Favorite location'; of 
the inflammation are in the carpal, stifle, and phalangeal joints. In the 
early stages of the attack there is fever, which may reach 103° to lOo® I*. 
The respirations are increased, the pulse double the normal number, I’lie 
animal refuses to eat in most cases. The urine is reduced in quantity arul 
dark in color. 

In the chi'onic form the disease assumes the character of a serosynov itis; 
the joint capsule is very much thickened and adhesions take place betueen 
the joint surfaces in a number of ca-ses. Ankylosis, however, is rare. I here 
is usually but little fever in this form hut general emaciation and cachexia 
will be prominent. In a few cases complications develop. Inflammation 
of the serous membranes i.s the most common. This is indic.'itwl l)y a 
greater rise in temperature and !)y the specific svanptoms of tlie c»>mi)lic.af- 
ing condition. 
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Course.— In' the acute form the disease usually runs for two or three 
weeks. Remissions often occur at different intervals for several months 
to one year. In many cases the attack disappears quite suddenly which 
may be for only a short time or permanently. 

Diagnosis. —This may be difficult. A careful examination must always 
be made to differentiate it from other diseases affecting the joints. It 
should be borne in mind that articular rheumatism comes on primarily 
while that produced by other diseases shows the primary condition else- 
where before the joints become affected. 

Prognosis.— Should not be considered too favorable. Complete recovery, 
however, may occur in the case of dogs. Very often the condition becomes 
chronic leading to permanent deformity of the joints. Complications 
may also follow, such as endocarditis or inflammation of other serous 
membranes. 

Treatment.— Treatment in small animals is often satisfactory by the 
use of large doses of sodium or strontium salicylate (1. to 2. daily). After 
two to three days the temperature falls almost to normal and the general 
condition will improve. Other preparations have been recommended, as 
salicylic acid (intravenously), salol, or acetanilid. Local applications to 
the joints will assist in giving relief from the pain, and in the absorption 
of the deposits. Iodine liniments, camphor oil, or mercuric iodide oint- 
ment, any one of which may be applied alternately with hot water applica- 
tions. The use of the infra-red lamp is also a convenient method for apply- 
ing heat. The animal should be placed in a moderately warm room, where 
it is quiet, and provided with a soft bed. In the chronic form massage the 
joints thorouglily daily with Lugol’s ointment. - If diseased teeth or tonsils 
are present which might be serving as foci of infection these should be 
removed surgically. 

MUSCULAR RHEUMATISM 


Definition.— A primary affection of the muscles (myositis) probably of 
infectious origin. It occurs commonly in dogs. Owing to the fact that it 
is very difficult to make a distinction between muscular rheumatism and 
so-called ^‘soreness" and “^stifTness’' of the muscles, they are usually classed 
as muscular rheumatism. The number of cases of muscular rheumatism 
would no doubt be decreased if a careful examination were made in all cases 
and a more accurate diagnosis established. There has been a tendency 
no doubt to use the tenn muscular rlieumatism in a too inclusive sense. 

Etiology.— Tlie immediate cause of muscular rheumatism is probably an 
infection, the nature of ^^llich 1 k»s not been delcnnincd up to the present 
time. Several factors have to do with tlic development of the disease: 
(a) damp, cold kennels, and cxjwsurc to cold have proved decided factors 
in bringing on the attacks. Very commonly observed in hunting dogs 
following their exposure on hunting trips. This is esjiccially true in tlio^e 
animals that hnvc !)cen pampereil and kept in warm liuildings and (luarlep- 
I'M rtomainc poisoning ami intoxication from toxins nb>?orl)e<l from the 
Westinal tract will also prorliiee it (e) Certain infectious div<*a-( 7 ^ “1 

se 0 t "" attacks of um.eu!ar rheumatpn m a 

sS^hr inamier rts nrtic.lnr (-0 Inj.irirs to tl.e 

PNC In nithont previous cx<tc.sp. tv.ll ,.r.«lnc- snmlar svtoptoto.. 
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Pathology. — On examination the muscles will show serous inflammation 
with infiltration of the intramuscular connective tissue. Disintegration 
and fatty degeneration are found in most cases. The muscular tissue shows 
evidence of hyperemia and swelling. In chronic cases the fibrous connec- 
tive tissue elements are thickened. 

Symptoms. — Pain is always a prominent symptom. This may be con- 
stant in severe attacks or in the milder forms periodic and recurrent. In 
dogs the condition very often comes on suddenly without any prodromal 
sjTnptoms. The attack is usually transient lasting from a few hours to 
several weeks, and is very apt to recur. The symptoms of muscular rheu- 
matism will depend somewhat upon the groups of muscles affected. Some- 
times the muscles of the head and neck are involved; in this case the head 
and neck will be more or less fixed, the animal holding the head in a rigid 
position, t^^len manipulated or the animal made to move indications of 
severe pain are noted. In other cases the muscles over the scapula will 
show the primary seat of the disease. This is often unilateral, but may be 
present on both sides. The anterior limb will be relaxed or the animal 
show marked lameness when weight is placed on it. IVhen bilateral the 
animal may be found in a recumbent position, with the limbs straightened 
out, and will refuse to get up. The patient cries and whines when the 
muscles are palpated. . v u 

In involvement of the muscles of the back (lumbago rheumatica) the 
animal assumes a rigid attitude, very cautious in all its movements, fre- 
quently refusing to move and when forced to do so great pain is manifest. 
Occasionally the patient will be found lying down. Manipulation of the 
muscles over the region produces intense pain. "When the muscles of the 
extremities are primarily affected the animal lies on its back with the feet 
upward, whining and crying. Feces and urine are often retained when the 
abdominal muscles are affected. The various functions of the body are 
interfered with owing to the pain from the disease.^ The skin is either 
normal or hypersensitive. As a rule no appreciable rise in temperature is 
noted. The respirations are increased and may be shallow when the 
respiratorv muscles are affected. The pulse may be increased materially 
due to the pain present. The general condition of tlie animal is good and 
the appetite retained. In severe cases animals become emaeiaterl fr.mi 
the disturbance of the functions. Complications occur occasionally m he 
form of acute inflammation of serous membranes, and disturbances m tlu 


dippstivf. trfipt 

Course.-The acute attack, as a rule, lasts only a few clays to one 
The s.Muptoms may disappear entirely. Itecurrcnce of the con<htion 
be expected. 


week 
is to 



242 


THE JOINTS, MUSCLES AND BONES 


towels applied to the affected area often give relief promptly. Internally, 
administer sodium salicylate, strontium salicylate or salicylic acid in large 
doses (0.9 to 1.5) once daily. When the pain is intense it is advisable to 
control it by subcutaneous injections of morphine sulfate (0.1 to 0.2). 
This may be repeated in twelve to eighteen hours if necessary. Complica- 
tions as they arise should be treated. In cases that tend to become chronic, 
potassium iodide is highly recommended (0.2 to 0.4). Plethoric animals 
should be depleted by administering saline laxatives (magnesium sulfate 
.8. to 12.). 

FRACTURE OF BONES 

As a result of injuries from various causes small animals are particularly 
prone to fractures of different kinds. The number of fractures and the 
bones affected are much greater than in the large animals. All kinds of 
fractures (partial, complete, compound, or comminuted) are observed. 
The larger number of fractures naturally take place in the extremities, 
although fractures of the skull bones, inferior maxilla, ribs and vertebra 
are not uncommon. The causes of fractures are varied, but the greater 
number of cases result from traumatism (being run over by vehicles, kicks, 
falls, jumping, gunshot wounds, bites from other animals). In a few cases 
extreme muscular contraction will fracture the bones. Various diseases 
of the bones and senility predispose to fractures. Where fractures are 
suspected the fluoroscope or roentgen-ray should be used. Such aids can 
also be utilized during or following reduction. The following are the more 
common fractures: 

Cranial Bones.— This form of fracture occurs occasionally in dogs. The 
WTiter has observed 6 cases during the past twenty years. 

Etiology.— Practically always results from traumatism. Being struck 
by sharp or blunt objects, run over by automobiles, kicks, etc., arc tiic 
most frequent causes. 

Symptoms.— Various kinds and degrees of fractures are recognized, from 
a simple Assuring of the bones to penetrating, depressed or compound 
comminuted fractures. The symptoms vary with the degree and kind or 
fracture. Simple Assuring of the bones may not produce any marked 
symptoms unless the concussion has been siiAicicnt to cause Iiernorrhage 
or injury to the membranes of the brain. The presence of tfic wound and, 
on pressure, slight movement between the bones may be observed. Pene- 
trating wounds with fracture often produce complications of iicmorrlmp^' 
into the cranial cavity or direct injury to the structures witliin. Exanuna' 
tion of the external wound and carefully probing will at once disclose the 
ootiinl rondltion. Fractures with depression of a fracment of l)onc can've 
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many instances when the brain is severely injured or sudden severe hemor- 
rhage takes place. Careful examination should be made in all cases in 
order to establish a positive diagnosis. 

Prognosis. — The prognosis should not be considered too favorable on 
account of the danger of brain complications. 

Treatment.— The treatment will depend upon the kind of fracture. In 
simple Assuring of the bone no treatment is necessary, except for the con- 
tusion of the skin and muscular tissue covering the bone. Penetrating 
fractures are best treated by opening the external wound, examining the 
fractured portions and elevating them carefully with a scalpel or stiff probe. 
Clean the wound thoroughly and suture the skin covering it with iodoform 
collodion. 

Depression of the skull hones should have prompt treatment to relieve 
the pressure from the brain and membranes. This is best done by making 
external incision, and if necessary a small opening through the bones so 
that an instrument can he inserted to elevate them to their normal position. 
Strict aseptic precautions should be observed in the operation. Suture 
the outside wound. In compound comminuted fractures all fragments of 
bone should he removed, conserving as much as possible, and a protective 
dressing applied to the parts. 
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tion of the parts are prominent symptoms. Should .the fracture be confined 
to the lateral processes no other.symptoms will be observed. In complete 
fracture of the cervical vertebra ‘with involvement of the cord, death may 
result in a few minutes, or hours. Complete paralysis exists posterior to 
the point of the fracture. Fracture in the lumbar region produces para- 
plegia and paralysis of the posterior portion bf the body. Differentiation 
between hemorrhage in the canal, edema of the cord and fractures is often 
difficult and can be determined only by the progress of the case- Fractures 
of the coccygeal A^ertebr® are easily determined by crepitus and the in- 
creased mobility of the parts. 

Prognosis.— Complete fracture of the vertebrm is unfavorable. Fracture 
of the lateral processes or coccygeal vertebrte is favorable. 

Treatment.— No treatment is possible in fracture of the cervical and 
lumbar vertebra. The animal should be placed in a quiet, comfortable 
place and given nourishing food. If necessary artificial feeding should be 
carried out. Laxatives are also necessary. Simple fracture of the coccy- 
geal vertebra is best treated by bandaging. If complications arise or a 
compound fracture is present amputation may be necessary at the point 
of fracture, or slightly above. 

Fracture of the Riba.— This is found most commonly in dogs and is of 
very frequent occurrence. 

Etiology,— Produced in many cases by being run over by vehicles, struck 
by objects, or kicked. 

Symptoms.— One or two ribs maybe fractured without producing marked 
symptoms. This is especially true in partial and in simple fractures. 
Some will show displacement and enlargement at the point of fracture. 
Crepitus is hard to distinguish in all patients. Compound fractures 
cause injury to the pleura or lung tissue. Examination should be made 
carefully. 

Prognosis. — Favorable unless complications involving the pleura and 
lungs develop. 

Treatment.— hlost cases do not require any treatment. Keep tlic animal 
quiet. A bandage applied around the thorax to assist in keeping the parts 
fixed might be used. Complications involving the pleura and lungs should 
be treated according to the conditions. 

Fracture of the Scapula.— This is not of frequent occurrence. In do^ 
the points of fracture most common arc through the neck and glcnoio 
cavity. In young animals separation takes place frequently between t!ic 
epiphyses and diaphyses. 

Etiology.— From injuries and diseases of the bones. 

Symptoms.— Sudden development of lameness. The limb usually 
inert and cannot be moved upward and fonvnrd, Exxarnination will rc\e.i 


the fracture. 

TT#»Rtmpnt-— Xn satisfactor\' treatment can he nnnliwi 
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end of the bone is more often fractured than any other portion, 
ure of the condyles occurs with considerable regularity. 

Diogy.— Traumata of various kinds produce the majority of cases. It 
ionally happens that both the humerus and scapula are fractured at 
ime time. 

nptoms. —When unilateral fracture of either the epiphyseal or dia- 
;al portions of the bone takes place the animal cannot support any 
it on the limb. It will hang free and limp. Should both be fractured 
inimal rests its weight on its haunches, or assumes a recumbent 
ion. 

ignosis.— Examination of the limb will at once make the diagnosis 
ive. It is very rare to find a compound fracture. 

Ignosis.— Favorable. 

latment. — The application of bandages is very difficul'. This is 
tally true when the fracture occurs in the upper portion of the bone, 
rience has proved that good results follow without splints or bandages, 
sionally a false union of cartilage or fibrous connective tissue will 
t forming a pseudo-articulation. If bandaging is attempted it may 
icomplished by binding the limb to the body, being careful to get the 
3 in the proper alignment. Various types of mechanical devices have 
developed such as metallic splints, rods, etc., for the reduction of 
iires of the limb bones. 
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Fracture of the Metacarpal and Phalangeal Bones.— These bones are 
fractured from the same causes as mentioned under the others. 

Diagnosis.— This is made by careful palpation. 

Treatment.— Bandage as in fracture of the radius and ulna. In com- 
pound fractures it is sometimes necessary to amputate a portion of the 
limb or toes. 

Fracture of the Pelvis.— Fracture of this bone is quite common in small 
animals, and presents a variety of conditions. The most common points of 
fracture are through the symphysis, external angles of the ilium, or through 
the acetabulum. Both unilateral and bilateral fractures are observed. 
Complications are common following fractures of the pelvis, owing to the 
injury of adjacent structures. Injury to the nerves or blood-vessels is 
most common. 

Etiology.— Pelvic fractures are produced very frequently by being run 
over, struck by objects, kicks, or falling. 

Symptoms. — The sjmiptoms will vary somewhat depending on the 
degree of fracture, its location, and the complications. Deformity of the 
pelvis is present in fracture of the external angle of the ilium. Crepitation 
and movement of the parts can be detected. Fracture through the sym- 
physis is evidenced by the unnatural gait of the animal, the abduction of 
the limbs, and the separation which can be detected on palpation between 
the fractured portions. It is sometimes difficult to make a positive diag- 
nosis in fracture at other points on account of the sfnallness of the opening 
through which the examination must be made. Complicating symptoms 
should be considered in all cases. 

Prognosis.— Unless complications of hemorrhage and destruction of some 
of the nerves occur, the prognosis is considered favorable. Different 
degrees of deformity will be met with which should be considered in the 
prognosis, niic condition is serious in breeding animals on account of the 
deformity narrowing the pelvic canal. Such animals should be given a 
c.arefnl examination in this regard. 

Treatment. But little can be done in the way of treatment. Union 
usually takes jdaee promptly by giving tlie animal protection for a few 
uecks. N arious methods have been tried to approximate fractures of the 
pelvis but witli little success. In cases where there is extreme abduction 
of both liml)s. healing may Im liastcncd by holding the limbs in their 
normal relation by the use of a bandage extending from one limb to the 
other. 
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Diagnosis.—Fissuring of the bone may present some difficulty but in 
other cases the diagnosis is easy. 

Prognosis. — Favorable. Union of the bones may result in some perma- 
nent distortion, such as shortening the limb, or a certain amount of angu- 
larity. 

Treatment.— An attempt should be made to bandage the limb to keep 
the bones in apposition as nearly as possible. A temporary muslin and 
splint bandage should be used until the swelling subsides. Later a better 
and more permanent dressing may be applied. As a rule union takes place 
quite promptly and without much distortion. 

Fracture of the Patella.— This bone is very rarely fractured in small 
animals. Careful palpation over the region would reveal the condition. 
No treatment other than bandaging can be applied. 

Fracture of the Tibia and Fibula. — These bones are the seat of all types 
of fractures. Very common in dogs and rabbits. The symptoms, prognosis 
and treatment are similar to those given for the radius and ulna. 

Various types of mechanical devices have been developed such as metallic 
splints, rods, etc., for the reduction of fractures of the limb bones. 



CHAPTER II 

DISEASES OF THE ARTICULATIONS 

The various articulations in small animals are subjected to a variety of 
conditions. 

WOUNDS OF THE ARTICULATIONS 

Punctured wounds and various kinds of incised wounds ”e frequently 
encountered. In some cases the adjacent structures may be .eve y 
injured complicating the condition. Further classification should 
into aseptic and septic wounds. From a practical standpoint it is im 
Dortant to examine the wounds carefully to make these distinctions. ^ 
Etiology.— It is self-evident that these wounds occur through vanou 

accidents and injuries to which the animals are subjected. ,, 

Symptoms.-The animal will favor the joint affected and refuse to ^^alK 
on the limb. A thin, serous discharge (synovia) is noted coming troin tne 
wound. The amount of pain and swelling will not be marked m the eany 
stages. However, if infection is introduced, these symptoms develop very 
rapidly. Pus soon makes its appearance, the joint becomes very hot ana 
sensitive, and general symptoms of fever and loss of appetite, are ' 

Diagnosis.— This is made by carefully examining the discharge and oy 
probing the wound with a sterile probe. ^ , 

Prognosis.— Should not be made very favorable in any case, owing t 
the possibility of destruction of the joint, or ankylosis. Non-mtecte 
wounds usually heal without difficulty. ^ ^ , 

Treatment.— After learning the facts concerning the involvement oi t 
joint, strict antiseptic precautions should be taken, and all means cmplo^ e 
to prevent infection. Shave the hair from the area and disinfect the suna 
with bichloride of mercury and glycerin (1 to 500). Saturate ® 

cotton with this solution and apply under a bandage, if possible. W ^ 
infection is already present it is advisable to open the wound so that at e 
quatc drainage will be brought about. Use the same solution as abo\c an^ 
inject it into the articulation. Apply a protective dressing. Repeat ^ m 
treatment at least twice daily. Some degree of success has been obtaine 
in such cases by the proper use of the ultra-violet lamp. 

SPRAINS AND INJURIES TO THE ARTICULATIONS 

In the larger mnnher of injuries occurring in small animals it frcqiicnth 
happens that the structures around the joints arc torn or otlierwisc 
without an external wound. Tliis condititm may occur in any of tne ar ic 
lations. As soon as the injury occurs the synot’ial secretion is men as 
in amount, and the adjacent tissues are often edematous. . ^ 

Symptoms.— Tins condition develops smldenly following injurN, or 
lent exercise. TIjc articulation srKm l>ec»mes ^‘alargcil, very lo 
.... infill to the touch. 'Flie patient refnsi‘s to hear any weiglit on ' 

Careful examination must Ik* made to differeutiate sprains , j,, 

(2IS) 
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fractures are absent in this condition. The normal position of the bones 
would exclude dislocation. In severe cases the swelling may be so extensive 
as to interfere with making a positive and early diagnosis. 

Prognosis.— Most cases of sprains recover. 

Course.— The course depends upon the degree of injury. 

Treatment.— The animal should be confined in a quiet place for several 
days. Cold applications in the form of cold water, or better, ice packs, 
should be applied during the first twenty-four to thirty-six hours. The 
packs are changed frequently' to keep up the refrigeration. Follow this 
treatment with hot water, or. liniment (iodine liniment, white liniment) 
applied once or twice daily.’ Massage the parts thoroughly. The latter 
treatment should be continued for two to three weeks, if necessary. Heat 
as produced by the use of the infra-red ray lamp is indicated in such 
cases. 

DISLOCATION OF THE ARTICULATIONS— LUXATION 

Dislocation of the various articulations in dogs, cats and rabbits is a 
common occurrence and may be determined by use of the fluoroscope or 
roentgen-ray. 

The following are the most common dislocations found in small animals: 

Temporomaxillary. — This occurs more frequently in dogs than in any 
other animal. 

Etiology.— Resulting in most cases from extreme opening of the mouth, 
either from being forcibly pulled open, or from large objects being taken 
into the mouth. The condition may be either unilateral or bilateral. 

Symptoms.— Fixation of the lower maxilla either laterally (in case oj 
unilateral luxation), or downward and forward (bilateral luxation). Saliva 
flows from the mouth freely, the animal is unable to move the maxilla, or 
only slightly, and shows considerable anxiety and pain. Pawing at the 
mouth with the forefeet, rubbing the parts against objects, and carrying 
the head in abnormal positions, are prominent symptoms. Patients 
showing these symptoms should be handled carefully, as in some respects 
they are not unlike dumb rabies. Examination will easily reveal the dif- 
ferential features. . p , j 

Prognosis.-Usuallv favorable, except when the case is of too long stand- 
ing and fracture of the bones is present. There is always the possibility 
of a recurrence 

Treatment.— Reduction of the dislocation should be made early. The 
animal should be anesthetized (morphine sulfate, 0.1 to 0.2; or nembutal), 
placed on a suitable table in the dorsal position, and by using a fiilcniiii 
inserted between the teeth, tlie jaws arc forced apart by brinRinf: tlie incisor-s 
toRether. Bv careful manipulation the bones are replaced in their normal 
position. Considcrnlile patience is often necessary to .accomphsli tins. If 
fractures are present but little can be done. Lse artificial feeling of liquid 
foods for a few days. It is advisable to tape the iiiontb shut for a few days 
until the articulations are normal aRaiii. _ 

Vertebral. -Dislocation nnattcndcil by fracture is rare. I lie articnla- 
tinns arc so arraliRCil anatoniieally that luxation without fracture l.s no 
liable to occur. Partial luxation is met with occasiona ly and is diacnosixl 
by the position of the liead and curvature of the vertebne. .StnilRIitcinnK 
tile licad and neck slionld be attcinptwl. 
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Scapulohumeral.-Ovving to the position of the articuktion and its 
anatomical structure complete luxation is not cornmon. The articulatio 


IS capable of pther extensive moyement vvithou^^^^^^^^ 


Etiology.— It is brought about by excessive ... , 

injuries and accidents. The luxation is usually forward and '"ward 

Symptoms.— The condition occurs suddenly and distortion of the joint 
is apparent at once. The joint is held in a flexed position and distention is 
practically impossible. The limb is much shorter than normal. Itxamina- 
tion of the articulation reveals the head of the humerus forward producing 
an enlargement anteriorly and a depression posteriorly. Animals show 

pain on manipulation of the joint. . . - ,1 y +1 

Prognosis.— In complete luxation the prognosis is favorable when taken 
early but later when swelling takes place reduction is difficult, and the 
joint capsule will rarely resume its normal condition. Partial luxations 
are favorable. ^ 

Treatment.— The animal should be anesthetized (morphine sulfate, b-t to 
0.2; or nembutal), placed on the table in lateral recumbency with the 
affected articulation presented. Extend the humerus and push backward 
on the head of the humerus. Usually replacement will take place without 
much difficulty. Apply a bandage for a few days to protect the part. 
Massage and a stimulating liniment should be applied around the joint. 

Humero-radio-ulnar.— Luxation of this articulation may be partial or 
complete. Various conditions can be found owing to the anatomicm 
structure of the joint. The dislocation may be between the humerus and 
radius or between the radius and ulna. In some cases all of the structures 
are involved. The dislocation may take place to the inside or outside 
depending upon the cause of the condition. When dislocation occurs there 
is nearly always a tearing or stretching of the ligamentous attachments 
around tlie joints. A congenital dislocation is sometimes observed. 

Etiology.— The condition is brought about by injuries, such as blows from 
the outside or inside, extreme flexion or extension of the joint, falling, or 
jiimiiing. Frequently the limb is given a sudden twist by the foot being 
caught wlicn the animal is in motion, or pulling backward to free itselh 

Symptoms.— Distortion of the articulation is noted, and the lower limb 
in an abnormal position, either abducted or adducted. There is an enlarge- 
ment jirescnt on one side and a corresponding depression on the opposite. 
The limb appears sliort, and the animal refuses to place any weight on 
it when in motion or at rest, Flxamination reveals the joint to be hot anjl 
])ainfiil when manipulated. The displaced bone can easily be palpated, 
and the luxation detcrmincil. 

•DrrtrmAcie —Vnt V/TV’ fnvnmKl*. owuiff *f\ ininr^- tn ftTinillar llga* 


till 
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Radio-ulnar-carpal.— From violent injury luxation of this articulation 
may take place. The annular ligaments become torn allowing the articular 
surfaces to be displaced. 

Symptoms.— Distortion of the articulation either forward or backward 
is most common. 

Diagnosis.— The diagnosis is not difficult when a careful examination is 
made. 

Treatment.— Reduction of the luxation is easy, but it requires several 
weeks before the animal will be able to use the limb. Protect the joint by 
placing a pad of cotton under a bandage. Keep the bandage on for two or 
three weeks. 

Phalangeal.— Dislocation is very common and results from traumata. 
A careful examination should always be made to differentiate luxations from 
fractures, and to definitely determine the joint displaced. They should 
be reduced as early as possible and a bandage applied. Keep the bandage 
in position for two to three weeks. 

Coxo-femoral.— This is one of the most common dislocations in dogs, 
cats and rabbits. It may be partial or complete. When partial the damage 
is mainly in connection with the capsular ligament, while in complete 
luxation "the entire joint structure and the adjacent tissues are involved. 

Etiology.— Being struck by objects, run over by vehicles, and having 
the foot caught in traps, etc., are the most common causes. Extreme 
extension of the limb from any cause may bring it about. 

Symptoms.— The most frequent form of luxation is forward and upward. 
The animal is found with the limb fixed in a backward, adducted position, 
and refuses to place any weight on it. An enlargement will be noted just 
anterior to the normal position of the joint, and on palpation the head of 
the femur can be felt. Manipulation of the limb will at once reveal the 
condition. Luxation into the obturator foramen is not common but occurs 
in a small percentage of cases. The limb appears longer than normal, is 
slightly abducted, and the stifle joint is turned outward. Adduction of the 
limb is difficult and impossible to the normal degree. Palpation of the 
parts will easily diagnose the condition. 

A backward, upward luxation occurs occasionally and the position of 
the limb is forward and inward, with an enlargement present on the 
posterior aspect of the joint. Careful c.xaraination will determine the rela- 
tionship of the parts. In partial luxation the animal is able to move the 
limb and shows lameness but very little deformity. Chronic conditions 
become accommodated to the movements of the animal through the 
formation of a pseudo-articulation. 

Prognosis.— Rather unfavorable for a complete recovery. Early c.ases 
are much more favorable than those of a few days or weeks standing. 

Treatment. — 'IVeatinent sliould l)e applied as early as possible, .\nesthet- 
izc the animal and effect replacement by manipulation of the liinl) according 
to the character of the lu.xation. The principle involvwl is to extend the 
articulation in whatever direction is nece^s^l^y so that the Iicafl of the femur 
can he returned to the acetalmhim. Very little can he doiie in after- 
treatment except keeping tlie animal quiet for several days. .Mcehanic;»l 
appliances to liold the hones in jM)sit«m have not prove<i satiHfaetor\ . 
Little can he expi'cted in the treatment of chronic ca*«e''. 
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Patellar -This occurs most frequently in the dog- The 

i:“ii cii:— 3™»«» 

is ’very small; therefore internal displacement is of common occurren . 



Fig. is. — B ilateral luxation of the patella. 

Symptoms.— The limb is held in a flexed position, and the patient has 
difliculty in supporting weight. Tlie flexion is most apparent at the stifle 
joint. The position of the limb is somewhat characteristic, the stifle join 
adducted, the hock rotated outwardly, and the lower portion of the hm 
carried toward the median line. Examination of the stifle joint will 
the misplaced patella. ^YIlen the condition is bilateral the animal 
show a crouching attitude, and will have considerable difliculty in main- 
taining the standing position. The animal moves with great difficulty m 
bilateral dislocation. . * 

Prognosis.— The prognosis should not he considered favorable o\\ing 
the difficulty in kccpiiiR tlie parts quiet and tlie possibility of a 
of the condition. Very often there is a tendency for the condition 

'^rtTtaent.-Repiamnent of tlie patella 

therefore tlie problem of kcepmg tlie patella in position iiiitil the ligii 
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assume their normal condition is to be the principal aim in treatment. 
Replacement is affected by extension of the joint which will allow the 
patella to be pulled back to its normal position. Apply linen bandage in 
order to retain the parts in their normal position. The animal should be 
kept quiet for several days. A plaster bandage might be used to advantage. 
Reduction is brought about and Lugol’s solution injected to produce 
swelling in an attempt to fix the patella in normal position. 

Tibio-tarsal.— This is not very common in small animals. When it does 
occur it is accompanied by rupture of the ligaments or fracture of some of 
the bones. A careful examination should be made to determine the con- 
ditions as accurately as possible. Linen bandage should be applied for the 
first few days, followed by a plaster bandage if necessary. 

Caudal Vertebrae. — The larger breeds of dogs with long tails (Great 
Dane, greyhound, etc.) are the most frequent sufferers. Examination of 
the parts will reveal the condition. A bandage applied rather firmly and 
kept in position for several days will correct the dislocation. 

INFLAMMATION OF THE SYNOVIAL MEMBRANE AND 
ARTICULATIONS (SYNOVITIS— ARTHRITIS) 

Definition. — An inflammation of the synovial membrane and articular 
surfaces. The conditions may be acute or chronic. Very often the entire 
joint will be inflamed (synovitis and arthritis). It is very difficult to make 
a distinction between these two conditions. ^ j? v . • 

Etiology.— Most cases result from sprains and contusions of the joint. 
Few result from infection (pyogenic). The infection usually gains entrance 
through wounds of the synovial membrane. ^ 

Symptoms.-Enlargement of the joint, extreme sensitiven^s, and in- 
creased local temperature are characteristic symptoms. The anirnal 
cannot use the limb to any extent. Examination should be made carefully 
to differentiate it from articular rheumatism. ^ j , • 

Prognosis.— Favorable in cases resulting from \sprains and bruises; 
unfavorable in infected joints. • 

Treatment.-During the early stages of the condition co d applications 
are applied either in the form of cold water or ice packs which should e 
carried out conscientiously if the best results are to be expected. is 
treatment may be followed by hot applications and liniments (soap lini- 
ment, white liniment, iodine liniment). During treatment the animal 
must be confined to ensure re.st to the affected joints. In case pus is 
present in the articulation, it should be opened and antiseptics direc > 
injected. (See Wounds of Joints.) Chronic cases are not amenable to 
treatment. 
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CHAPTER I 

DISEASES OF THE KIDNEYS 

Examination.— Examination of the kidneys consists of abdominal palpa- 
tion, direct inspection and exploration, and examination of the urine. 

(а) Abdominal palpation is best done with the animal in a standing 
position, using the fingers of both hands. By gentle digital pressure, abnor- 
malities in the dimension and location of the kidneys will be noted. This 
method of examination will prove satisfactory only in cases where a 
marked enlargement occurs, or in emaciated animals or cats, 

(б) Direct inspection of the kidneys may be made, especially in dogs, 
by performing laparotomy under anesthesia (see Laparotomy). This 
method can be done safely and will be found useful in determining accu- 
rately the size, consistency, and location of the kidneys. In cases of cysts 
or other enlargements an explormg needle may be used to obtain some of the 
contents for examination. 

(c) The examination of the urine should be made chemically and physi- 
cally. Chemical tests should be made for albumin and sugar. The tests 
for albumin are made as follows: Heller’s ring test is a very valuable one 
as a very small percentage of albumin can he demonstrated with it. It is 
made in the following manner: a small amount of urine is filtered, and 
poured into a test-tube containing concentrated nitric acid. At the point 
of contact of the two liquids a well defined white ring forms, the depth of 
which depends upon the amount of albumin present. 

The boiling-point may also be used. Take a few cubic centimeters of 
urine in a test-tube and heat to boiling, acidulate by adding 5 to 10 drops 
of concentrated nitric acid. A precipitate which has been formed by 
earthy phosphates or carbonates will then dissolve, but one due to coagu- 
lated albumin remains. 

The metaphosphoric acid test is made by adding an aqueous solution of 
metaphosphoric acid to the urine. The urine becomes cloudy in case 
albumin is present. 

The acetic acid-ferroeyanide of potassium test is made by adding 2 per 
cent of acetic acid to the urine and then a 5 per cent solution of fcrroc.vanide 
of potassium, the latter drop by drop avoiding an excess. If albumin is 
present a decided turbidity or fioeculent precipitate appears. 

The quantitative determination of albumin is made with Esbacli s 
albuininometer. Acidulated urine is filled into the sign T. the rc.agent up 
to H (1 part of picric acid, 2 parts of citric acid, and l()l) parts distilled 
wtiter), the tube is closed with a rubber stopper and shmiy turned over 
severtd times without shaking; let stand at room temiKTature for tvents- 
four hours, after which the results may he easily read.' The figure imiicatrs 

* ri'li Picrrc A.; •Trine of the Ilorw* nntJ Man." p-tRc 51 
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the proportion o' |S;trf 

err the figure of the dilution to obtain the 

rvStafbtnr— that albumin is present in the ”ine 
t\,Z ir must be determined whether the albumin originates from the 
kidneys, from the urinary passages, or from the "enrby genita^^rgans.^^^^ 

the urinary sediment contains no organic form olemen , rnstter 

derived frL the kidneys, and it the presence of dissolved coloring matter 
of the blood may be excluded then it is that it is ^^n^^ 

It there is a large amount of organic sediment then it is not li ^ 
renal albuminuria. In some cases it is possible to have a mixture, comi g 
from the kidneys and also from other parts of the 

The chemical test for sugar in the urine is best made by using 

test, which is as follows: _ . ^ u TOmnvinsr 

A few cubic centimeters of urine are put into a test-tube, after re g 
any albumin which might be present, dilute it with an equal 
water, render it alkaline with a small quantity of sodium Mrate then . 
drop by drop a 4 per cent solution of copper sulfate unfal the liqui 
clear and the sediment dissolved, then heat until it .boils. ^ 
present, a reddish-yellow vapor appears at the surface of the “” • . . 
bismuth test is often used for the same determination. The albumin 
removed from 10 parts of urine and added to this is 2 parts of ®tmn 
of bismuth, 4 parts of Rochelle salts, and 100 parts of a 10 per cent solution 
of sodium hydroxide. This mixture is boiled for five minutes, it oecoi 
hlack if sugar is present, ' . j 

To determine the quantity of sugar present the saccharometer is i • 
The urine is fermented by adding a small quantity of yeast, ntitv 

glass tubes or other apparatus are necessary to determine the exact qiian ) 
of sugar present. . 

I’hysicaily the urine varies in color and amount, depending a great ‘ 
upon the kind and amount of food, the condition of the kidneys, an 
species of the animal. 

CONGESTION OF THE KIDNEYS (HYPEREMIA) 

This condition is divided into two forms, ri^.: («) acute hypcrcim* 

(arterial hyperemia), (6) passive hj-peremia (venous hypcrcmin). -itv 
Acute Hyperemia.— Etiology.— The causes of this condition arc 
the same ns those pro<hicing acute nephritis, irritating foodstuns, c 
and various diuretic compounds, are the most common thinp 
acute hyTicrcmia. It may occur during the course of infectious < ' ^ 

(di''tcin|wr, mhics). IMetImric animals frequently have ncti\c i>p 
of the kidneys. , i i.tphlv 

Pathology.— The kidneys are ciilargeil, swollen, I .....or- 

nskleiuMl. The arteries and capillaries are found distende<h 
rhages npi>ear under the capsule. The capsule is easily removtj . 

Symptoms.— This condition may not pro<hire very inarke< s i^jivity 
The most notieeahlc is the inrrc‘as<'<l amount of urine, the si>cci i 
of which is tnuch lower than normal. Srn*itivem“*s over the reg 
kidneyi*. ninl slifTm^s in walking are also common bymptonis. 
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ProEBOsis.— Depends upon the cause. There is always danger of the 
condition resulting in an acute inflammation of the kidneys. 

Treatment. —Acute purgation is indicated. Administration of magnesium 
sulfate, or calomel to remove the waste material through the bowels. Avoid 
irritating foodstufi^s. Give milk for a few days. The cause should be re- 
moved if possible. 

Passive Hyperemia. — Etiology. — This condition is brought about as a 
secondary disease following valvular defects, diseases of the lungs, pleura, 
etc. In some cases it is produced by pressure on the renal vessels by 
tumors, etc. In all instances the circulatory disturbances lead to an 
engorgement or passive congestion of the kidneys. 

Pathology. — In passive hyperemia the kidneys are of a dark bluish-red 
color, larger than normal. On cut section the venous blood oozes out. In 
old cases there will be found considerable connective tissue thickening. 

Symptoms.— In this condition the quantity of urine is decreased, and 
albuminuria is present. 

Prognosis. — Depends upon the primary condition. 

Treatment.— il/edtca/.— Digitalis administered in small doses daily. 
Animals should be given gentle exercise. Give nourishing food which is 
non-irritating (milk and eggs). 


INFLAMMATION OF THE KIDNEYS (NEPHRITIS) 

Acute Nephritis.— Definition.— An acute inflammatory condition of the 
kidneys, "which is characterized either by nutritional disturbances of the 
renal epithelium with only a slight change in the interstitial connective 
tissue (parenchymatous nephritis), or an involvement of both the renal 
epithelium and the interstitial tissue without the formation of a purulent 
exudate (nephritis acuta diffusa). 

Etiology.— This disease is quite common in small animals in which it 
frequently develops from infectious diseases and poisons. 

Acute nephritis occurs secondary to infectious diseases. The organisms 
circulate via the blood stream, become lodged m the glomeruli and in the 
intertubular blood-vessels, and at the point of lodgment injure the tissues. 
In this w'ay the disease occurs during the course of distemper, septicemia, 
etc. Bacterial toxins in passing througli the cellular elements of the kid- 
neys, produce in them and the blood-vessel walls certain degcncratne 
processes, which eventually lead to an acute inflammation. 1 he bacterial 
toxins probablv produce the disease in the majority of cases, as the nbsori>- 
tion of toxins takes place in a number of conditions, such as m (liscascs of 
the alimentarv tract, diseases of the peritoneum, etc., and m this maniicr 
we mav account for the development of acute nephritis during or following 
such diseases. In like manner acute nephritis may occur following any 
organic disease. In small animals it frequently follows the ingestion of 
<lecaved foods, the preformed toxins arc ahsorhed and climmated througli 
the kidnevs, producing a severe form of acute nephritis. I he same condi- 
tion may' result from absorption of products from wounds, from mange, 

cczcnia, etc., csncciallv when extensive. , 

Acute nephritis al'so develops from vegetable and iiimeral t«>isons, 
i-speciallv when iiitrodiicixl in rather large quantities. .Such .siih-Iaiiccs, 
as canth'arirles, carbolic acid, arsenic, oil of turpentine, cxtnict of m.dc 
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eliminated ina the kidneys and excite 


obsived in eats 


an acute inflammation. _ 

tissue so that infectious substances have a greater effect upo . 
been observed, especially in puppies and kittens that have b P 
damp, cold kennels. The same thing is found in hunting dogs after being 

forced to wade or swim through cold water. 

Pathology.-This is usually divid^ into three classes as , 

(a) Parenchymatous nephritis, in which the primary 
changes are most pronounced in the parenchyma of the , , 

characterized by only slight swelling, the 

and on cut section a grayish or dull color is noted. Sometimes, there will be 
observed grayish-red or yellowish-brown spots. The medulla:^ 
is hyperemic, often dark red in color and the Malpighian bodies 'I 
prominent, while the balance of the organ is either normal or ot a sou. 

Microscopically the veins and capillaries are enlarged, congested, 
lar and fibrous deposits between the uriniferous tubules, and epi 

casts, cells, fatty degeneration with swelling and opacity. _ j hv a 

(6) Hemorrhagic parenchymatcnis nephritis, which is characterize y ^ 
large number of red points giving the external appearance of the 
dark red color, dull gray on section, blotches of red and in the me u 
portion a deep red. . , ui^od 

Microscopically the veins and capillaries are found engorged witn > 
hemorrhages appearing in the adjacent tissues. ^ . . j 

(c) Diffuse Actite Nephritis . — Very noticeable is the increase in size * 
weight of the organ, sometimes two or three times^ larger than ’ 

The tissues are soft and friable. The capsule is easily removed, an 
external surface a bright red color witli some yellowish or gray p^ ^ 
Microscopically there will be found enlargement of all vessels 
extensive extravasation of blood into the tissues, leukocyte casts m 
dilatc<l urinary ducts, and extensive cellular inhltration between ' 
The glomeruli are often filled with blood and covered with bloody e. 


vasations. , . nnoc- 

Symptoms.— The general symptoms are loss or suppression 
titc, slight elevation of the body temperature, pulse strong 
first, later weak and rapid; frequently vomiting in the dog and ca . . 

stipation during the early stages, foUowe<l later by diarrhea, is prom 
in most cases. 


Most animals have difficulty in walking (stiff gait) as 

r»v#» t'ulnnvs. hence pain is nun* / 


the body tends to compress or move the kidneys, hence pain i 
paring the early stages of the disease there are frequently 


2 ase mere are iieijwvt.v... 

j*sms of pain, especially when the animal is first moved, or 


tlic region of the kidneys. On standing they assume a stretched 


order to relieve the tension on tlic discasc<l organ. lTcquentl\ in 


the limb on the side affccterl will be dragge<l or 


^::'f„=p.bor.en«l. 
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It has been observed in male animals that one testicle will be drawn higher 
than the other. 

The changes in the urine form the most characteristic symptom. Usually 
at first there is suppression, with very scanty flow of urine, highly colored, 
containing some blood, albumin and tube casts. The total quantity 
passed in twenty-four hours is greatly reduced, specific gravity high, of a 
thicker consistency than normal, often slimy and turbid. Hematuria may 
develop. 

Microscopically the urine is found to contain urinary casts in large 
numbers, white and red blood corpuscles and numerous epithelial cells. 
The urine is voided a few drops at a time, especially in the dog, with pain 
(strangury). 

Uremic symptoms are noted in some cases. The stoppage of the flow of 
urine from the swelling of the tissue of the kidneys, compression and filling 
of the ducts with exuded casts, causes a retention of waste products and a 
lack of secretion, hence an accumulation of urea and uric acid, and other 
decomposition products sufficient to produce marked symptoms. In the 
dog these symptoms develop rather rapidly in the form of weakness, stag- 
gering gait, convulsions, irregular temperature and coma. 

Diagnosis. — This condition is very frequently mistaken for inflammation 
of some other abdominal organ, especially peritonitis, enteritis, cystitis, or 
metritis. It is possible to make a differential diagnosis by a careful exam- 
ination of the animal, by observing the character and amount of urine 
voided and a microscopic examination of the urine. 

Course. — The course is usually acute; occasionally the disease terminates 
in chronic nephritis. ^ ^ i • r 

Prognosis.*— On the whole the prognosis is unfavorable, the patient often 
dying in six to ten days. When the symptoms of uremia are present, the 
prognosis should be considered very unfavorable. ^ 

Treatment. — Dieietic.^Fov the dog and cat a milk diet is of the greatest 
importance. Avoid the giving of irritating foods and drugs. 

iTfedzcah— Establish diaphoresis as early as possible. This can be done 
by the use of warm baths, steaming the animal, and rubbing the skin. 
Wrap the animal in warm blankets. Diaphoretics, such as pilocarpm, are 

not very satisfactory in small animals. 

Purgatives are to be recommended. jMagnesium sulfate (10. to lo.) 
every four hours until active catharsis takes place is useful. Small doses of 
arecalin (0.003 to 0.005) may be given to the dog to hasten early evacuation 
of the bowels. 

Calomel, owing to its prompt action, is excellent for dogs, in heart 
weakness, during the secondarv stages of the disease, digitalis fluidextract 
(0.1 to 0.15) should be used. Alkaline diuretics, as potassium acct.atc, are 
to be used in small doses. Diuretin has been found to be valuable as a 
diuretic. ^ . t • i 

In convulsions following uremia, potassium bromide, barbital or mor- 
phine for dogs should be administered. Tannic acid (0.1) is Iiigbly rccnni- 
mended. . , 

Chronic Nephritis.— DeHnition.— A chronic inflammation of the kidiny, 

which inav be divided clinicallv into two gronj)s, 

(o) Chronic parcnch\ 7 natous nephritis, characteririsl by marker <lropsy 
and during the early stages of tbc disease, on ixi'.tmortein, by th»* large 
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^vhite kidney. In the later stages of the disease the kidney usually is small 

"”m''chronic'''Sstitial nephritis, characterized by cardiovascular 
chants vS are pronounced, but only in a few instances will dropsical 

“Etiology.-tthas been observed that chronic nephritis in some ‘Stances 
follows the acute form of the disease. This is true no doubt only in the 

QiiVinoiitB or niildGr ttcutc c^sos* , 

It may develop gradually as an insidious disease without any apparen 

'"'"iniurious substances in the form of irritants, which may be either 
parasitic or chemical in nature, in being eliminated ma the kidnej^, may 
produce sufficient irritation to induce a chronic inflammation, l-ertm" 
drugs when administered for some time (turpentine) or absorbed from tn 
skin, as in the treatment of mange (coal-tar compounds), will produce 

irritation resulting in chronic nephritis. . 

It may follow some of the infectious diseases, such as distemper in me 
dog and cat. The excess of waste products together with the various 
toxins formed are eliminated in such quantity that they irritate the rena 

Subjection to extremes in temperature (cold or heat) disturbs metabolism 
which increases the action of the kidneys, and the amount of albuminous 
decomposition may be a cause. In other cases no apparent cause can e 
found. ^ 

Pathology.— (a) In chronic parenchymatous nephritis several vanetie 
have been recognized. 

The large white kidney is characterized by enlargement, the capsule very 
thin. ^Yhen cut longitudinally the cortex is swollen and yellowish-white in 
color, mottled on surface with a number of opaque spots. The pyrami s 
of the kidney are deeply congested. ^ i u* i- 

The small white kidney in which the connective tissue is found thic 
ened, and a gradual reduction in the enlargement of the parenchjmiatous 
tissue. On cut surface the resistance is much greater than the oth®.^ 
the cortex is much smaller and contains a number of ■white or whitisli-j e 
low spots. These whitish-yellow spots represent areas of fatty degenera- 
tion. The interstitial tissue is changed, enlarged, many of the glomeru 
destroyed, degeneration of the epithelium in the convoluted tubules, ani 
the arteries are much thickened. Microscopically the epithelium is foun( 
granular and fatty; the tubules of the cortical substances are enlarged ant 
filled with tube casts. Hyaline changes are found in the epithelial cc s- 
The glomeruli arc found enlarged, the capsules are thicker than norma . 
_...t .1 .1.^ 1 interstitial tissue U’ 


and the capillaries show some hyaline changes, 
increased to some extent. 


racted, 
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interstitial connective tissue is far in excess of the parenchimatous struc- 
ture. 

jMicroscopically there is noted a great increase in the connective tissue, 
a degeneration and atrophy of the secreting structures, both glomerular 
and tubal. The increase in the fibrous elements is widely distributed 
throughout the kidney, although in most cases found more extensively in 
the cortical portion. The glomerular changes are found marked, numbers 
of them being completely degenerated into hyaline substances. The 
tubules show changes in the epithelium, in some instances greatly atro- 
phied, in others the epithelium has entirely disappeared. 

The blood-vessels (arteries) in the advanced cases show advanced 
sclerosis. The changes take place in the entire vessel wall. In chronic 
nephritis we find in a great man}" cases in dogs organic changes in the heart 
(hypertrophy). 

Symptoms.— This condition does not present very definite symptoms 
until the disease is quite well advanced. The first symptoms noted are 
those of a general nature, such as partial or complete loss of appetite, 
weakness, fatigue, etc. 

In parenchymatous nephritis the secondary symptoms are characterized 
by dropsical swellings appearing on the limbs, breast, and particularly 
ascites. The animal shows general emaciation, pale membranes, and all 
the signs of general cachexia. A careful examination must be made in 
such cases to distinguish from circulatory disturbances. The urine should 
always be carefully examined. We will find in these cases the amount of 
urine decreased and its specific gravity increased. The urine will also be 
found to contain numerous casts, epithelium, fat cells, and in some cases 
red blood corpuscles. The pulse will be found accelerated, tense and hard; 
the heart beat is strong, palpitating, and in smaller breeds may shake the 
entire body. Marked dulness over the region of the heart is noted indicat- 
ing hypertrophy. The temperature is slightly elevated until in the later 
stages of the disease when it will be found to be subnormal. In the very 
late stages symptoms of uremia appear, with rapid emaciation and exhaus- 
tion, and the animal soon succumbs. 

In chronic interstitial nephritis the symptoms are somewhat dinerent. 
The most noticeable difference is in the character and composition of the 
urine. The amount of urine is increased, the specific gravity very low, and 
the albumin content is greatly' diminished. There is compensatory hy per- 
trophy of the heart, and if this compensating action is sufficient, the animal 
may live for some time. However, sooner or later there will be insufficient 
heart action, the pulse will become weak, feeble, and ascites and edemas 
appear. The animal gradually becomes weaker and finally dies from 
exhaustion. ... 

Diagnosis.— This is onlv possible in cases wlicrca careful eKamination is 
made of the urine, together with a painstaking general examination. \\c 
must differentiate chronic nephritis from primary circulatory disturi)- 

'"""Sognosis.-In both forms of chronic nephritis, the prognosis should he 
considered unfavorable, because in the majority of cave-> tlic conditK.n ij 
quite well advanced before a diagnosis is niade. b\en in apiiarcntly mild 
cases marked jiatliological changes in the kidneys arc often found. 
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-The first thing to be considered from a medical standpoint is 

S to 0?'twioe daily. CMomel is useful in dogs to keep the bowels open 
and assist in the elimination of waste products. ■ „„ j 

In dropsical conditions (ascites) small doses of pilocarpin ^ 

0.003 to 0.01) may be administered once daily. Small doses of pot 
iodide (0 06 to 0.2) are to be administered as a resorbent once daily o g ■ 
fejoal -men ascites threatens the life of the animal the fluid should 
be removed with a trocar. (See Abdominal Puncture.) _ „ „f 

Purulent Nephritis (Kidney Abscess).-Defimtion.- An inflammation o 

the kidneys resulting from infection and characterized by the formation oi 

either numerous small purulent foci, or larger abscesses. 

Etiology.— A very common cause of this condition is the iniection 
ing the renal tissue from the blood stream (hematogenous) . Ihis mofle o 
infection in most cases follows diseases of other organs, or pyemia, such a 
endometritis puerperalis in the bitch and cat; mammitis, pneumonia, 
phlegmonous pharyngitis in the cat; purulent bronchial catarrh, distemp . 
and, in puppies, infection at birth. It has been found that p 
nephritis will be produced in animals without py particular , 

infection. In cases of general reduced resistance the organisms may 
their way to the renal tissue, develop and form abscesses. _ ^ ^ 

Traumatic causes are quite common in small animals as injuries . 
region of the kidneys are frequent. These may bring about the con i j 
by reducing the local resistance and the accompanying iniiamma 
makes a favorable place for the development of organisms whic a 
present in the blood stream. . . ig 

TJrogenic causes are perhaps the most frequent. The infection spr 

totheorganriathebladder, ureters, and pelvis of the kidney. inen- 

In small animals subjection to extremes in temperature has been 

tioned as an indirect factor in bringing about the condition. ^ ^ riost- 

Pathology.— ^Ye recognize two forms of purulent nephritis on p 
mortem: — 

Diffuse Purulent Nephritis {Nephritis Punilenia Punctata, ts or 

In this form the kidneys are enlarged; numerous small wlnte spo 
yellowish dots are present which arc surrounded by a reddish 
close examination the purulent masses may be easily removed. 1 ,.g. 

of infection may be found quite gcncnilly distributed in one or bot i ^ 

Microscopically there is found a large number of pus cells in le 
infection, cellular infiltration with large numhers of bacteria ,ii,g 

tissue surrounding them. The epithelial cells show fatty i J.^o- 

gloineruli surrounde<l by pus, and the tubules partially filled v i > 
evtcs, red blood cells, and casts. 


tes, red blood cells, and casts. ^ 

Ncphrilis {Renal Abscess).— Wc find in this form ^ 

m varving si^-c, which may be a single abscess forine<l I 

the kidnev ti-isue break down to form a very large abscess 
The Zn'ective tissue increases around the abscess forming a thick 


of 
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S3rmptoms.— Clinically it is quite difficult to recognize this condition. In 
cases which originate by metastasis we will observe the symptoms of the 
primary condition, such as pyemia, endometritis, etc. 

Should the disorder develop rapidly, there will be found practically the 
same symptoms as in acute diffuse nephritis. (See Acute Nephritis.) 

In dogs the patient becomes ver>" stiff, refuses to move, shows pain on 
palpation over the region of the kidney; in some cases a distinct enlarge- 
ment on one or both sides high in the lumbar region can be determined. 
In examining such cases the animal should be placed in a standing position, 
both hands used, one on either side of the animal, and the palpation per- 
formed with gentle pressure. Micturition is painful, very often only small 
quantities of urine being voided. As the disease progresses more pro- 
nounced general s^maptoms of weakness, exhaustion, and uremia will be 
observed. Animals often die very early from general sepsis. 

Diagnosis. — An accurate diagnosis is very difficult. In many cases the 
disease is not recognized until a postmortem examination is made. The 
symptoms, including careful palpation coupled with examination of the 
urine, usually suffice for the diagnosis. 

Prognosis. — The prognosis is bad as the disease is usually in an adv'anced 
stage before being recognized. . j 

Treatment. — In cases of advanced renal abscess there is little that can 
be done. The operation of removing one kidney' does little good as^ both 
are usuallj' diseased. Uremia commonly follows the removal of the kidney 
when both are involved. Symptomatic treatment is about all that can 
be done. Heart stimulants, laxatives, etc., may be tried. (See Acute 
Nephritis.) 

INFLAMMATION OF THE RENAL PELVIS 
Pyelitis 

Definition. — Inflammation of the pelvis of the kidney.^ 

Etiology.— Pyelitis may result from the spread of inflammation from 
adjacent parts or organs, such as from the kidney (pyelonephritis) or from 

the bladder (pyelocvstitis). p , , • n 

The presence of urinary calculi in the pelvis of the kidney mechanically 

irritates the membrane and leads to an inflammation. 

In the course of infectious diseases (distemper in the dog and cat) tins 
condition develops on account of the infectious or poisonous matter e.\- 
creted from the body via the kidneys irritating the mucous inemhranc. 

Excretion of toxic materials (poisons of different kinds) vould act in a 
similar manner. On account of the frequency of poisoning in small am- 


mals this is a verv common cause. 

Parasites mav‘ cause pvelitis, especially m dogs (Dioctophvmc rcnalc). 
The parasites cause an intense iiiflammation of the pelvis of the kidnc\ 
which rnav involve the entire organ. , 1 1 i i 

Hetention of urine from either disease of the ureters or the bladder. 
Tins leads to an inflammation of the pelvis of the kidney from decomp..M- 


tum ol the urine. , . , • . 

Pathology.— Catarrhal inflammation of the pelvis of tlie kidney is chiir- 
aeteriztsl hv swelling and redne>s, some hemorrhage, and kjter as the 
condition becomes elironic, the membrane become- tlnekemsl. lighter in 
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color and covered with thick mucus or pus. In severe cases numerous 
V. Vincic fori will be observed, with sometimes extensive hemorrhage, 
o^Ttfr^Mo^lsVet ulcers will be found (pydouleerosa) 

In’ cases which have resulted from obstruction to the flow of urine, w e m . 
find Mon of the pelvis of the kidneys, with the presence of urine 

Wotr-This disease does not present a clear clinical picture; it can 
easily be confused with inflammation of the kidneys or adjacent pa . 
The general symptoms are a disturbed general condition of the anim< , 
frequent micturition, which is more or less painful, stiff, painful gait, o 
of appetite and slight elevation of temperature. The urine shows change 
which should be considered. It will be found to contain much mucus, 
pus, organic sediment, long-tailed epithelial cells, having pointed projec- 
tions on the ends, which come from the membrane of the renal pelvis, i 
urine should be examined for parasite eggs; this will often assist in locating 
the seat of the inflammation. Small granules are found when calculi are 
present. Careful palpation as in chronic nephritis may assist in locating 

the inflammation. ^ ^ . . u t + 

Diagnosis.— The microscopic examination of the urine is the best mcj 
of making an accurate diagnosis. The presence of the peculiar, raolar- 
shaped epithelial cells may be considered significant. Pyelitis 
difl'erentiated from inflammation of the mucous membrane of the blaader 
or ureters. The presence of parasite eggs (Dioctophyme renale) in the urine 
will be indicative of involvement of the renal pelvis. 

Prognosis.— The prognosis depends to some extent upon the caiisativ 
factor. In most cases it is not very favorable. • • rr 

Treatment,— Diclclic.— Milk should be the principal food. No irritating 
materials should be given. . . i 

.1/rdicn/.— Diluents in the form of water or milk should be administere 
frequently (two or tlircc times daily) to assist in increasing the volume o 
fluids eliminated ti« kidneys to remove accumulated products. 

Disinfectant in the form of sodium salicylate (dog, 0.1 to 2.; cat, O'y.. , 
0.1) should be given twice daily. Urotropin (0.5 to 1.) three times aij 
with plenty of water or milk is useful. 


XIREMIA 

Definition.— A toxemia developing during the course of certain diseases, 
such as nephritis or in conditions associated with retention of tlie ' 
'Pile nature of the poisons retained in the body is not definitely k''”' ^ 
Tliey may be normal urine compounds, or the result of abnormal me * 

Etiology.— Uremia is produced by the retention in the body o . 
materials which should be eliminate<l by the kidneys. In tlic dcvclopn 
of certain di-seasas, such as acute and chronic nephritis, or obstrue 
Mime [larl of the urinary passages, the waste materials arc not 
excretetl hut are retaiiusl in the blood. If due to stoppage of tlic , .j ’ 
tlie back pressure ]>n)duced inhibits further secretion, lienee the pro 
i)f metalM)li^m accumulate in the l)ody. , . 

A ciui^e is rupture of svune <»r the urinary organs (ki<lney>, ure 
blailder) which U of fri^fjuent occurrence in the clog from mjum^* 
urine will flow out into the adjaeeiit ti^sue^, or peritoneal ea\ i > » 
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absorbed by the circulation, producing in the course of a few hours marked 
symptoms of acute poisoning. 

Symptoms.— Clinically we recognize two forms: (a) acute uremia, and 
(6) chronic uremia. 

Acute Uremia .— the dog the symptoms usually begin with chills, 
trembling of the muscles, staggering gait, followed in a short time by 
stupor, the animal finally lapsing into complete unconsciousness. Fre- 
quently there will be noted during the development of uremia certain 
nervous symptoms, such as contractions of groups of muscles (clonic 
spasms, epileptiform convulsions) followed by unconsciousness. Yelping 
or howling is often a prominent symptom during the nervous attacks. 

The respirations are slow, often difficult; edema of the lungs usually 
exists. 

The temperature is at first elevated, but later becomes subnormal, some- 
times as low as 96° F. 

Vomiting in the dog and cat is a frequent s^Tnptom as is diarrhea. The 
discharges from the stomach and bowels usually have a uriniferous odor. 

Chronic Uremia . — Chronic uremia develops from chronic diseases of the 
urinary organs, particularly chronic nephritis, and from long standing 
cases of partial urine retention due to some obstruction in the urinary tract. 

The most prominent symptoms of chronic uremia are: digestive dis- 
turbances, such as gastro-intestinal catarrh, diarrhea, vomiting, etc., 
without any apparent cause; disturbances in the nervous system as dul- 
ness, and at times epileptiform convulsions, which are usually mild and 


iccuirciiu . . , - X* j. L. 

Diagnosis.— This is made by careful examination of the patient, observa- 
tion of the sjnnptoms, and examination of the urinary organs. ^ 

Prognosis. -The prognosis depends upon the primary condition produc- 
ing the uremia. In acute uremia it is unfavorable, most cases terminating 


Fatally. , , » , 

Chronic uremia is not so immediately fatal. The long course of the 
disease, which suffers exacerbations and remissions, eventually, however, 


terminates in death. . . , i • • x x- 

Treatment.-iMwa/.-MedicaI treatment consists in the administration 
of laxatives to assist the elimination of urea compounds vm the bowels 
Diuretics are used except in those cases where there is some impediment 

to the outflow of urine. , . ^ . 

In chronic cases, after the uremic sj-mptoms begins to .lisappear, tonics 


and alterativ’es are indicated. . 

Surgical— YYhcrc an obstruction exists in some portion of tlie urinary 
tract, which interferes with the outflow of urine an operation iiia.'i be 
indicated. Rupture of the bladder or ureters should receive iiiiinediate 
attention and the torn or injured part sutured. 


CALCULI IN THE KIDNEY 
Nephrolithia.tijf 

Definition. -The presciiee of urinary stones in the peb is of the kidne.i . 
EHology.-Calciili in the renal peb is are not fr«,llei,t in siiiall aniinii b 
riiev are far more eoininon in the bladder. 1 be priiieipal o.ndition for le 
orniation of urolitliie deposits is that the urine eoiilaiiis eMs-s, ol sails. 
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nr that insoluble or slightly soluble salts are formed in it. In the elimina- 
tion of these salts they become gradually deposited around foreig 
material. The center or nucleus of a calculus is usually an epithelial , 
bit of mucus, pus, a blood cell, east. etc. In some cases the which is 
rich in salts of various kinds will hasten the formation of calculi. In 
certain districts where the water is rich in mineral substances calculi are 
more common, no doubt due to the excess salts taken in and eliminated 
Inflammatory diseases of the urinary passage, or retention of urine Irom 
any cause, will often lead to the formation of urinary calculi by changing 
"the character of the urine and the salts contained therein. 

Pathology.-Stones in the pelvis of the kidney, if small,_may not pro^ce 
much change in the mucosa, except slight abrasion and irritation, wnen 
larger they may fill up the entire calices or the whole renal pelvis, anti can 
lead to marked pathological changes such as extensive inflammation, hem- 
orrhage, and sometimes marked distention of the pelvis. In sniall animals 
the calculi usually consist of ammoniacal magnesium phosphate, sinall 
quantities of calcium pliosfihate or carbonate, some uric acid and its salts. 
Cystic caicuii are also occasionally seen. They are small, soft, and have a 

shiny surface. , . -i 4. 

Symptoms.— The clinical picture of kidney stones is very similar to tnat 
of pyelitis, except the pain is usually more severe. The condition may be 
entirely overlooked during the life of the patient. The most pronounced 
symptoms are sudden attacks of colic, which come on after running, 
ing, or falling, which dislodge the stone and occlude the ureter, ins 
colicky sjnnptoms are howling, whining and crying, which continue unti 
the stone either passes into the bladder or back into the pelvis of the 
kidney. A prolongation of the retention of urine may result in uremic 
sj'raptnms. Periodic recurrence of the colicky pains is somewhat charac- 
teristic of this condition. Tlie urine when examined microscopically wil 
he found to contain pus cells, epithelial cells, and often very small fragmen s 
of stone. IMood cells are also common as small hemorrhages frequent y 
take iilaee. In the dog a direct examination can be made by performing 
a laparotomy which permits of the kidney being seen and felt. If calcu 1 
are pre.sent, they will be easily recognized by their hardness and shape. 

Diagnosis.— The general symptoms arc not sulTicient for an accura e 
diagnosis. It should he dilTcrciitiatcd from other diseases of the kidncj. 
Tlie urine should be carefully examined. In doubtful eases roentgeu-raj 
may be U'jed or lajiarotoiny may be performed. 

Prognosis.— 'I'he jirognosis depends on the size and number of 
proeiit and wbetiier or not the condition is unilateral or bilateral. \Mwji 
the stones are small and the condition confined to one kiiluey, the proguou-i 
is much more favorable. Owing to the difficulties encountered in rcmo\ mg 
the Stum'S tlie jirognosis is usually imfavoralde. ^ H 

Treatment. ~/>jVWic.—P(K«l should be given that contains but a 
(piantity of salts. Plenty of water shouki be allowed but the same pr 
eaution must l>e observed in repml to the salt content. ..not 

.WrdiVo/.— The various eoni|M)imds to di'^'.olve calculi 

pruvisl very sati-faclory. Uirgi* quantities of cnrhonatetl water ina> 
tri«sl;it lia^ “f value in some eases. , . 

.Sun/i'm/. ....rgn al treatment has provtsl of practical miix»rtanet 
ilog, and Inis iKt n Mim-v>fully neemiiplMied in a mnnlHr of ease^. 
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after an explorative laparotomy of the kidney, it is found normal, showing 
no evidence of Iiydronephrosis, nephrolithotomy should be performed. 
There are two methods used in this operation, as follows : 

(a) A longitudinal incision is made at the convex border of the kidney, 
at which point the vascularity is at a minimum, into the pelvis. In case 
hemorrhage is severe, clamping the renal artery will control it. By com- 
pressing the kidney longitudinally the incision will be held open and with a 
blunt curette the stones are removed. Care should be taken to be sure that 
the renal pelvis is free’d of all the calculi, and a blunt probe of small caliber 
inserted into the ureter to be certain of a free passage into the bladder. 


Normal salt solution, which has been previously sterilized, is used to cleanse 
the cut surface. The wound is then stitched with sterile silk, using two or 
three interrupted sutures.' Care must be taken not to use too much force 
in drawing the wound together as the resulting swelling will tear out the 
sutures. Return the organ to its proper position. Healing should take 
place per priTwanz. 

(6) The other method is to open the pelvis of the kidney direct. Make 
an incision at one side of the pelvis, in about ite middle portion, of suffiaent 
size to remove the calculi. After all the stones have been removed and all 
the fluids absorbed by sterile gauze, the wound is stitched carefully, using 
plenty of sutures so that the edges of the wound will be thoroughly approx- 
imated. This must be done carefully to avoid fistula following the opera- 
tion. If, however, the kidney is found diseased (hydronephrosis) n^h- 
rectomy should be performed, as follows: laparotomy is p^formed. Ihe 
kidney is then freed of its covering, gently pulled toward the wound, and 
doubly ligated at its pedicle, so as to prevent serious hemorrhage. Care 
should be taken to get the ligature securely in place to prevent its.shpping 
off after the abdominal wound is closed. Double ligation is safest, ligating 

the vein and artery separately. , i 

After-treatment consists in the administration of general stimulants, 
and restricting the diet for tour or five days to milk, or milk and egg . 


DROPSY OF THE KIDNEY 

Hydronephrosis Cystic Kidney 


Definition.-A chronic condition in which urine 
the kidney or the kidney proper, leading to functional disturbances of the 

^Etiology.^Ca) Mechanically by some impediment to the A""’ 
from one or both, kidneys. The urine is dammed up ‘ ® 

kidney with a OTadually increasing pressure. As the pressure of the urin 
increases, the bss in the secreting power of the ^ 

and eventually if the pressure is constant or ^ ^ V;;: 

organ may be entirely lost. The parts of the unnar. h" ‘ ' . | ■ 

the impediment gradually dilate and the renal tissue atropines, so 
condition anatomically stops as no more urine is secrc ^ 

(6) A number of conditions which cause partial Se f ' « « 

urine will cause cvstic kidney. The most frequent are. ™ ^ 

tion of the ureters, bladder, or prostate gliinds; the 
some portion of the tract whicli interferes w it i le ])■ 
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(c) Sometimes the condition is congenital; there is either no ope 
through the ureter, or it is other«*ise anatomically deficient. This al 
the urine first formed to accumulate until the backward pressure is siiffi( 
to stop renal secretion. 

(d) Compression of the urethra and neck of the bladder by adjacent 
growths. The new growths interfere with the flow of urine and cause 
accumulate in the pelvis of the kidney. 

(e) Paralysis of the urinary bladder which allows the urine to collect 
lead to back pressure. 

(/) In chronic inflammation of the kidneys some of the urinary tub 
become constricted at certain points by the contraction of the interst 
tissue, which undergoes atrophy, causing the canals which are attache( 
the Malpighian bodies to become dilated. If the urine continues tc 
secreted it accumulates and forms small retention cj'sts. These cysts r 
be found singly or in large numbers in the kidneys. This tj^pe of the c 
dition is not found as often as the other form. 


Pathology.— We find varying degrees of cystic kidney. In the car 
cases will be noted only a dilation of the calices and pelvis of the kidney " 
mild pathological changes in the lining membrane. In the more advaiv 
cases will be noted distention of the pelvis of the kidney with compress 
of the renal tissue so that the atrophy is well marked. In some cases ; 
renal tissue will be practically destroyed, and the kidney will be rcprescni 
by a soft undulating mass. In dogs the kidneys mny be so enlarged tl 
distention of the abdominal wall appears. 

Symptoms.— Frequently on autopsy cj-stic kidney involving one of ( 
kidneys, will be found whicli ha^ not been noticed hiring the life of ^ 
animal, the other kidney having performed the function of botli. ''b 
both kidneys are involved, however, a change in the quantity of iirinc v> 
be noticeable. On careful examination of the patient (dog) very frcqucii 
one of the kidneys, or in rare cases both of them, will be found miicii c 
larged and can be easily palpated through the abdominal walb oa- 
appearing wliere the abdominal enlargement is noticeable by 
the standing patient from the roar and carefully comparing botn^ 
General symptoms of weakness, stillness, etc,, are shown in tlie na 
advanced cases. Generally, however, cystic kidney docs not jm' 
characteristic symptoms during life. . t 

Diagnosis.— Tills is made by c-areful e.xamination of tlie paticn , ^ 
ing the fiow of urine, and finally wlicrc necessary an explorative 
Prognosis.— Favorable when unilateral as it may not alfect a g 
Iieaith of the patient; iiufavonible wlien bilateral. ^ 

Treatment.— The early indication in the- treatment 
impcfliment to the fiow of urine. The ureters, bladder, aiuj 
be c.vamintHl and if diseased prtiper treatment >bo*d*| jftlii 

outflow of urine can lie reestablislu'd, the disorder will he n* 
is impossible, nephrectoinv should be perforine<l if h.^ 

laten'l. (I'or Xephrifton.y, 5ce lU-nal Calculi.) N- 


liccii foitial (»f value. 

AMTIOID KIDNEy 

'I'lii-. c<>!i<lllii>n is I'f no imictiral im[Hirtania- < i-.a 

I„.l, It is „„t «.int,».ii in ll»- '.nail anaaals an.l tl.v .'<ai 


ANIMAL PARASITES IN THE KIDNEY 


269 


TUMORS OF THE KIDNEY 

In small animals the kidnej^s are not commonly affected by primary 
tumor formations. There will be found: sarcomata, carcinomata, and 
adenomata, occasionally resulting as secondary growths from some other 
organs or tissues. Tuberculosis of the kidney has been noted in a few cases 
in the dog. It may be either metastatic or urogenic in origin. 

It is not usually possible to recognize tumors during life. They some- 
times produce disturbance in kidney function and may become metastatic. 

Treatment. — Treatment must be symptomatic. 


ANIMAL PARASITES IN THE KIDNEY 

Dioctophyme renalis. — This is the largest nematode known and occurs 
in various countries in the kidneys and other organs of the dog, fox, otter, 
beech marten, skunk, mink, w'easel and other wild carnivores. Its location 
is usually the pelvis of the kidney, but may be found in the ureter, bladder 
and urethra and even in the peritoneal cavity. 

The worms have a blood-red color with a number of fine transverse 
stripes. The males measure up to 35 cm. by 3 to 4 mm., and the female 
up to 103 cm. by 5 to 12 ram. The eggs are barrel-shaped and the shells 
are pitted, except at the poles. They measure 71 to 84 by 4G to 52 microns. 

The life cycle of the DioctopbjTne renale is not entirely known. The 
ova are passed in the urine of the host, and undergo further development 
in water or damp soil. They require some time for these changes to take 
place (from three to six months). The embryo may live and be active 
after one year to eighteen months. The embryo is 240 microns long and 
14 microns broad, cylindrical, and gradually tapering posteriorly;^ the 
head is pointed, mouth terminal and not provided with papillre, but with a 
small projection which no doubt serves the embryo as an organ of penetra- 
tion. The intermediate host has not been fully determined, but the infec- 
tive stage is presumed to be in some species of fish. 

Pathology. — The parasite after reaching its destination, develops and 
produces marked changes in the pelvis of the kidney, and in a number of 
instances completely destroys the organ. In cases of early invasion there 
will be found purulent inflammation with hemorrhages, ^rorc advanccf 
eases will reveal a secondary inflajiimation with de.struction of the renal 
tissue, often transforming tlie kidney into a sac with thick vails. 1 he 
worm or worms will be found coiled up in this sac. J he number of parasite'' 
found will varv. In most ca«?c.s (>n!y one; in others two or more, even a^ 
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eggs of the parasite. In some instances after the renal tissue is completely 
destroyed, the parasite will pass into the urethra where it becomes lodged. 
It may burrow through the urethral wall and ultimately lodge in either the 
pelvic fascia or work forward into the abdominal cavity. Eventually it 
will produce inflammation in the new location, resulting in abscess, perfora- 
tion and external fistula. Peritonitis may result following its entrance 
into the abdominal cavity. 

Diagnosis.— An accurate diagnosis can be made only by finding the eggs 
in the urine by microscopic examination. 

Prognosis. — TiTien the parasite has produced sufficient pathological 
changes to bring about emaciation and exhaustion, the prognosis is un- 
favorable. 

Treatment.— Unknown. 

Prophylaxis.— Animals should be prevented from .eating raw fish which 
may be infected with the larval form. 
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Examination. — A thorough and complete examination of this organ may 
be made, especially in the dog, by palpation through the rectum, vagina, 
and abdominal walls; by laparotomy (direct examination) and by examina- 
tion of the urine. 

Palpation can be done satisfactorily only in the larger breeds when not 
too fat. "When palpating through the abdominal wall place the animal in a 
standing position, and, with one hand on either side of the lower abdominal 
wall, just anterior to the brim of the pubis, exert enough pressure to feel 
the bladder through the walls. In case inflammation is present pain will 
be evinced. The bladder will be felt as a pear-shaped enlargement just 
anterior to the brim of the pubis, which is movable and extends forward a 
varying distance depending upon its distention. Care must be taken to 
differentiate between a distended bladder and other abnormalities which 
are commonly present in the abdominal cavity, such as ascites, fecal stasis, 
neoplasms, etc. . . 

Rectal palpation is done by first thoroughly cleansing the anal region 
with soap and water, followed by an application of boric acid solution 
(2 per cent). The gloved index finger is inserted through the anal opening 
as high up in the rectum as possible. The bladder can be felt as a distended 
body, projecting back into the pelvic inlet. Differentiation rnust be raade 
between a distended bladder and chronic or acute prostatitis vdiich is 
quite common in old dogs. This can be done by considering the difference 
in position and density of the two bodies. Inflammatory conditions of the 
bladder, which are painful on pressure, and other enlargements such as 
tumors may be found in this location. 

Vaginal palpation is possible in the larger breeds, and is performed m 
much the same manner as the rectal. The gloved index finger should he 
inserted as far as possible, and if the bladder is disten e i can c a 
the pelvic inlet, or if it is inflamed slight pressure vill be very pamfifl. 
Vaginitis, fecal accumulations in the rectum, and tumors sl.ould he dif- 

erentiated. .... -i i 

Laparotomy . — In both the male and female dog it is qui e possi ‘ ’ 

and practical: to perform this operation under strict antiseptic 
so that a direct inspection of the bladder may >>0 made In ti c emnie 
the incision should be made just anterior to the pu is in inrision 

and in the male to one side of the penis but close P’* p,' 
should be made large enough (2 or 3 inches) so th.at 
exposed to view. Care should be observeil m ^ ‘ , 

toneum so as not to incise the bladder, as * 

extend forward in some cases beyond the mnhihciis. , ,.^|:,ili 

ined for distention with urine, inflammation (acute a c’los'^l -is’ 

ulcerations, paralvsis, etc. Tl.c laparotomy wound sl.ould he closi.l ..s 

'■^^m,^^f^^r^^^r.-Asamp.eof.,rhieis.ptoMain«l.. 

ft catheter, provided there is any urine present, or In tatdm t- ^ 
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some receptacle as it is passed by the animal. Catheterization has been 
found to be the most practical method in these animals. This is done in 
the male animal by placing it in a dorsal position; restrain with hobbles. 
Choose a small sized human catheter, soften and disinfect by placing it for 
ten to fifteen minutes in warm lysol solution (2 per cent). Expose the penis 
by pushing back the prepuce with the left hand, and with the right hand 
insert the catheter into the urethral opening. Two normal obstructions 
will be noted as the catheter is inserted; the first one as the catheter reaches 
the bone of the penis; the other as the catheter reaches the ischial arch. 
The former obstruction may be overcome by gentle pressure; to pass the 
ischial arch it will sometimes be necessary to partially remove the stylet, 
and with the finger direct the catheter over this point. The stylet should 
be gradually removed as the catheter is inserted. When it reaches the 
bladder, if urine is present, it will begin to flow out at once. In the female 
animal the catheter is passed without much difficulty. It is best to place 
the animal in a ventral position, securely fastened with hobbles; the same 
catheter as for the male animal can be used, but best to use a special 
metallic catheter, as it can be sterilized. To insert the catheter a vaginal 
speculum is used to dilate the vagina, which facilitates insertion into the 
urethral opening. 

The urine should be examined particularly for epithelial cells, pus. bac- 
teria, red blood cells, etc. A differential examination should be made to 
determine whether the abnormal constituents of the urine come from the 
bladder or some other urinary organ. Note the reaction of the urine, its 
specific gravity, color, odor, consistency, etc. 

WOUNDS OF THE BLADDER 

The bladder is the seat of several conditions produced by trauma in the 
small animals; traumatic or spontaneous rupture, penetrating wounds from 
bullets or other objects, accidental cutting of the bladder during surgical 
operations, 

RUPTURE OF THE BLADDER 

Rupture of the bladder is most often brought about by the animal being 
run over by vehicles, being kicked, falling, or may be due to overdistention 
when there is some impediment to the flow of urine. It can also occur as 
the result of the walls being weakened by ulceration and other dcstnictnc 
processes. It has been observed in well broken house dogs when confmet 
for too long a period, the bladder becoming distended and finally paralyzc( . 
the continuance of the secretion eventually leading to rupture. 

Symptoms.— In rupture the sjinptoins develop in the course of a ica' 
hours. They are complete suppression of micturition, general sjTiijitom^ 
of collapse, urinifcrous odor of the exhaled air, subnormal temperature. 
The liistory is quite important, ns often the history of an injury will assis 
in tlic diagnosis of rupture. Passing the cntlicter will reveal the 
bladder. ICxamination by pcrfonning laparotomy should be done as car . 
as possible in all cases where rupture is suspected. u ^ • 

Prognosis.— After the development of general symptoms of ‘I’V’ 
subnonnal tenqicraturc, etc., the condition is considered , ...i 

cases of rupture where the diagnosis is established early, or, in ncca e 
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cutting through the walls of the bladder during surgical operations, the 
prognosis is quite favorable, provided prompt treatment is given. 

Treatment.— ilfedicflZ.— It is always advisable to administer stimulants 
at once. Strychnine in sm&ll doses (0.001). 

jSwrg'icaZ.— Prompt surgical treatment is absolutely essential for a suc- 
cessful termination. 

The animal should be properly prepared for laparotomy (see Laparot- 
omy), and the operation begun as soon as possible. The abdominal cavity 
should be emptied of all the retained urine, by flushing thoroughly with 
normal salt solution, which should be repeated two or three times to be 
sure that all the urine is removed. Locate the wound in the bladder and 
suture with interrupted and Lembert stitches. A milliner s needle will 
be found to be the best suturing needle. Place the stitches quite close 
together. Suture the abdominal wound in the usual manner. The after- 
treatment consists in placing the animal in a warm place and using stimu- 
lants for the first ten to twelve hours. Thoroughness in treating these 
cases w'ill often bring excellent results. 

Wounds of the bladder, such as gunshot wounds, injury by compression 
without complete rupture, puncture by fragments of bone, etc., are found 
in the dog, and their seriousness depends upon the degree of injury, in 
very small punctured wounds and small bullet wounds, aside^ troni the 
symptoms of cystitis, and stiffness, no serious complications set m and the 
animals make prompt recoveries. In the other forms when urine escapes 
into the peritoneal cavity and some hemorrhage takes 
soon assume serious complications. (See Rupture of the Bladder.; 
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Symptoms. — The early indication of retention of urine is ischuria (sup- 
pression of urine), or painful micturition with only a small amount of 
urine passed. In the dog micturition is accompanied by severe straining. 

In sensitive small animals there is usually considerable abdominal pain, 
resembling acute indigestion or colic. The back is arched and the gait is 
stiff and straddling. 

In a short time, in case the condition is not relieved, the sjnnptoms will 
increase in intensity until the bladder ruptures, in which case the sjuaptoms 
of pain will disappear for a time until peritonitis and uremia develop. If the 
bladder ruptures symptoms of uremia will develop in a few hours. (See 
Uremia.) 

In the dog the distention of the bladder will produce a noticeable increase 
in size of the abdominal cavitj'. Careful palpation will reveal the dis- 
tended movable bladder. ^Mien rupture occurs the fluid will be detected 
free in the abdominal cavity. In such case puncturing tlie abdominal 
wall with an exploring trocar will reveal the presence of urine. ^ Care 
should be observed, however, to determine whether the fluid is in the 
cavity or still in the bladder, as the distended bladder can extend well for- 
ward in the abdominal cavity. 

Diagnosis.— The s^Tuptoms should be noted carefully. If the patient 
shows colic, frequent micturition, with small quantities of urine passed, a 
careful and thorough examination of the urinary organs shoiild be made. 
As retention of urine in most cases is secondary to some disease of the 
urinary organs, a careful examination should be made to determine the 
primary condition. The examination may include puncturing the abdom- 
inal walls, laparotomy, rectal or vaginal exploration. . . . . f 

Prognosis.— The prognosis depends principally upon the possibility ^ 
relieving the primary condition, and whether or not the bladder is still 
intact. In case of rupture it is unfavorable, especially when sjouptoms o 
uremia are present. 

Treatment.— The treatment must be directed toward removing t ie 
causes. In cases of paralysis of the walls of the bladder, it is advisable o 
remove the urine as early as possible. This can be done in most 
catlieterization. Small doses of strychnine (0.001, dog) are recommenoet 
to give tone to the walls of the bladder. • if 

In spasms of the sphincter vcsicie, catheterization may be trie t > 
unsuccessful, puncture the bladder and remove a portion of the 
A small dose of morphine will overcome the spasmodic contraction, a o\' 
ing the urine to flow out. . 

In case an obstruction to the outflow of urine exists, treatment miis 
applied to remove it, » 

House-broken dogs should be allowed to run out of doors at regu • 
intervals to avoid extreme distention. 


INCONTINENCE OF URINE 

Definition.— A constant discharge of the urine from the bladder, inah' 
to retain urine. 

Etiology.— Incontinence may result from sevend ilifTercnt 
(fl) AlTwtions of the spinal coni, as dcgencnition, edema, t'oiup 
from hemorrhage, etc. 
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(b) Paralysis of the sphincter vesicje. 

(c) Long standing cases of retention. 

(d) Lack of tone of the muscles due to senility. 

(e) Some cases of cystitis. 

(/) Injury to the sphincter muscles from surgical operations, tumors, 
calculi, etc. 

ig) Removal of ovaries with a resultant disturbance of hormone pro- 
duction. 

Symptoms.— Constant dribbling of urine. Examination reveals the blad- 
der empty, and the sphincter vesicse relaxed. 

Prognosis. — Depends upon the primary cause. Usually not considered 
very favorable as recovery is rarely complete. 

Treatment. — Symptomatic. Determine the cause and apply treatment 
to relieve it. 
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Pathology. —In the early stages of acute cystitis, the mucous membrane 
will be found reddened, congested, much swollen, and here and there small 
hemorrhages will be noted. There is usually considerable thick, viscid 
mucus covering the membrane, or there may be an admixture of pus. The 
purulent exudate often covers the entire membrane. In the later stages 
of the disease the mucosa is covered by a croupous or diphtheritic, yellow- 
ish membrane. Abscesses of various size may exist between the mucosa 
and the muscular walls. Erosions and ulcerations on the membrane are 
.often the result of irritating materials. 

In the chronic form the pathological changes are principally a thickening 
of tlie mucosa, which is corrugated, often presenting projecting growths. 
The muscular walls become contracted, thickened and incapable of dis- 
tention. The apices of the corrugations are darkened, eroded and ulcer- 
ated. The bladder is usually empty and contracted. Inflammation of 
other portions of the urinarj' tract will be more or less apparent. 

Symptoms,— In acute cystitis, the animal will show marked symptoms 
of difficult micturition, severe straining as if to urinate, with only small 
quantities of urine passed. Sometimes small quantities of blood follow 
the attempts to urinate. The animal stands with the back arched, shows 
pain when forced to move, and stiffness in walking. When moved the 
patient will cry out; it often assumes the attitude of urinating. An erection 
of the penis is a frequent s;jTnptom. Pressure over the region of the bladder 
induces pain. A dog being examined in the standing position will often 
cry out with pain, and try to bite and get away. Digital pressure either 
through the rectum or vagina produces the same symptoms. In most cases 
the bladder is found empty. Unless the condition is mild, general symp- 
toms are usually observed. The temperature is elevated in the early stages, 
depending upon the cause and kind of infection. Later it may be normal 
or subnormal. Suppression of appetite, thirst and general depression are 
often observed. Uremic symptoms will be found in some cases due to 
reabsorption of urine, or lack of elimination in cases where the other 
urinary organs are involved. The urine, passed in small quantities, will 
be dark in color, contains varying amounts of albumin, sometimes pus, and 
stringy mucus. Slireds of fibrin and necrotic membrane are passed in the 
croupous and diphtheritic forms of cystitis. The urine is usually alkaline 
in reaction but may be acid. It will contain fibrin, pus cells (both the large 
cells and the long slender variety), crj’stals of ammonium urate, and 
numerous bacteria. Tlie urine content assists in confirming the diagnosis. 
Chronic cystitis produces much the same sjTnptoms but less severe than 
in the acute form. Tlie most noticeable indications of chronic cystitis arc 
painful micturition, the urine passed containing pus, red corpuscles, etc. 
The catheter should be inserted to differentiate from calculi. 

Diagnosis.— In acute cystitis a diagnosis can be made by observing the 
S}^nptoIns, making a careful local examination, and by analysis of the 
urine. Diseases of other portions of the urinary tract should be considerc<l. 
In chronic cystitis tiic <Iingnosis is made by the examination of fi>c urine, 
and the local examination of the patient, ('alculi in the Madder and the 
\»rethra should he exeludiHl. 

Prognosis.— In mild eases of acute cystitis the iirognosis is uMinny 
favorable. In severe eases, owing t<» the change wliich arc pr(Mluce<l m 
the walls of the bladder, the pwgiioMs is unfavomble. f'lmmic cystitiH 
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may run a long course without producing any marked symptoms. Com- 
plete recovery is rare. By careful treatment considerable improvement can 
be attained. 

Treatment.— Dirfeh’c.— Non-stimulating food should be given. Milk is 
perhaps the best as it contains a large percentage of water, which is desir- 
able. Avoid giving meats until the acute symptoms entirely disappear. 

il/edfcah— Much can be done in acute cystitis by the internal adminis- 
tration of antiseptics and disinfectants. TJrotropin (0.25 to 0.5) two or 
three times daily for dogs; cats should receive about one-fourth the quan- 
tity. This preparation produces a disinfectant action owing to the libera- 
tion of formaldehyde gas. 

Helmitol (dog, 1. to 2.; eat, 0.1 to 0.5) can also be used for the same 
purpose, administered either in the form of a powder, or may be given as a 
subcutaneous injection in 10 per cent solution. 

Salol, salicylic acid, and resorcin may be given for a similar action. In 
chronic catarrh much the same treatment is recommended as in the acute 
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found degenerative changes from the products of the urine (uric acid), 
leading to necrosis of the cells, such products forming the. nucleus around 
which the salts deposit. 

(6) Disturbances of metabolism in which there will be a larger quantity 
of material eliminated in the form of phosphates, carbonates, oxalates 
(calcium and ammonium oxalate), uric acid, urates (ammonium urate), 
etc. The excess of these salts becomes deposited around the organic 
nucleus, leading to bladder calculus. 

(c) The administration of foods rich in salts of various kinds will increase 
the quantity in the body, and consequently more salts will be eliminated. 



Fio. 19, — Cybtic calculi. 

Forms and Varieties.— 1. Acid UniNE Calculi.— («) Uric Acid Calculi 
Urate),— These are small, liarrl, smootli calculi, of a reddish 
or yellowish-brown color. Tliey arc perhaps the most common kind found 
in the dog. 

{b) Oxalate Calculi {Calcium and Ammonium Oxalate).— h\ fonn these 
calculi arc rough on the surface, irregular in shape, and usually when 
rcmo\ cd are of a dirty white or yellowish color, 

(c) Ciistin Ca/cidi.— Soft waxy bmlies, which no doubt result from d«s- 
turlied metabolism of nitrogenous su!>stnnces. 'i'heir color is brown 
brownish-yellow. They arc soft c'liough in most cases to l»e crushe<I 
l)etween the fingers. 

2. Alkaline Uui.vk Calculi.— 'I' here will he found various fonns of 
these concretions, such ns plmsplmtes and carbonates prtshaninating. and 
in combination with other salts, etc. Tlu'se calculi occur cither irndtipaj* 
fts particlc> of .vnid or grit, or in single, large concretions. 'I’licy arc hard, 
irregular, rough or smootli stum's, of a while, yellowibli or dirty iDlor, 
which are usually flattcnisl, oval or ohiong. 
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The recognition of the different varieties of calculi is important from the 
standpoint of recurrence and treatment following their removal. 

S 3 miptoms.— The acid concretions do not, as a rule, produce any marked 
symptoms, except as they impede the flow of urine. 

The large, alkaline stones are most productive of clinical symptoms, and 
the ones which require the most radical treatment. There will be symptoms 
of a catarrhal inflammation of the bladder, and pus is discharged with the 
urine. Micturition is painful, and only small quantities of urine are passed. 
Attention is usually called to the case by the constant dribbling of urine. 

Examination of the bladder is necessary to determine the presence of the 
calculus. This may be made either by digital examination through the 
rectum, by abdominal palpation, by laparotomy or by roentgen-rays. 
(See Examination of Bladder.) 

Prognosis. — Cases when taken early before systemic disturbances make 
their appearance from absorption of urine, etc., are favorable.^ However, 
the local disturbances in the bladder produced by the calculi should be 
taken into consideration, for sometimes serious alterations difficult to heal 
will be found in the mucosa. 

Treatment. — Surgical treatment is the only satisfactory method of 
removing calculi from the bladder. In the male animal the following 
procedure has been found to be the most efficient. ^ 

The animal is prepared for operation by being given an anesthetic, 
placed on the table in the dorsal position, and the field of operation ^st 
anterior to the pubis and lateral to the penis shaved and disinfected. Ihe 
incision should be 2 to 3 inches in length, so that the bladder can be ex- 
posed. After exposing the bladder it should be well protected with gauze 
to prevent urine from flowing into the cavity when incised, pe incision 
is made through the walls of the bladder where blood-vessels show the 
fewest anastomoses. It should be of sufficient size to remove the calculus. 
After the removal of the calculus the mucosa of the bladder should be 
examined for smaller stones or deposits, and if any are foun ej s ou 
also be removed with a blunt curette. The mucosa is ]hen swabbed with 
gauze saturated in an antiseptic solution. The wound m the bladder is 
sutured with a double row of sutures bringing the serous coats in direct 
approximation. The sutures should be placed close together o p^e^ en 
the urine escaping until adhesion takes place. The laparotomy wound is 
closed and protected in the usual manner. In the female two methods are 
emploved: , , .i 

(a) The animal, well hoppled, is placed m the ventnd position on the 
table. A vaginal speculum is used to dilate the vagina A grooved d rector 
is inserted into the urethra and with a probe-pointed knife the urethra i.s 
incised back to the neck of the bladder. The stone, if not too ij 

grasped witli a suitable forceps and removed. After remoMil tlie bladckr 
sliould lie flushed out with a wann boric acid solution (- per eriit). II 

vagina should be flushed out daily for a few days. f 

(fi) In case the stone is too large to be removed through the lu-ck o t u 
bladder without injuring the sphincter vesica-, the operiitioii for c^stotoiiir 

sliould he porfonned as in the male. . , ,, ii / f\ 

Tlie iifter-treatiiieiit consists in irrigation of the bl.idder (-« . 

and feeding plenty of milk and no meat for a week or ten dars. oiiu 
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cases when hemorrhages takes place following the operation, the catheter 
should be passed daily to remove the urine and any clots which might form* 

TUMORS OF THE BLADDER 

There are a few varieties of tumors found involving this organ. The 
most common ones are: sarcomata, carcinomata, and fibromata. They 
will be recognized by the symptoms of chronic cystitis they produce, by the 
examination of the urine and of the bladder. If necessary laparotomy 
may be performed and the bladder examined direct. (See Examination of 
the Bladder.) 

Prognosis.— This is not very favorable, especially if the tumor is mahg* 
nant. 

Treatment.— Resection of a portion of the bladder wall is to be recom- 
mended when the tumor formation is localized, otherwise no treatment 
can be given. Irrigate the bladder in the same manner as in cystitis. 
(See Cystitis.) 



FiC. 20. — Diactophynic rcnnic (kidney worm of dog). 


PARASITES IN THE BLADDER 

CapUlaria plica.— Tliis parasite occurs in the urinary bladder of the dog* 
fox, wolf and skunk. It is apparently hnnnless, and no treatment except 
sanitation is known, 

Dioctophyme renalis.— Tliis worm is found occasionally in the bladder 
(see page 209). 
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Examination. — The lirethra may be examined in two ways: {a) in the 
male it is possible to palpate from without along its course until it passes 
over the ischial arch; the part within the pelvis may be palpated through the 
rectum. Palpation will reveal sensitiveness in cases of urethritis and calculi 
lodged at some point along its course. There are three parts of the urethra 
in which calculi are most apt to lodge: at the neck of the bladder, where the 
prostate glands practically surround -it, and at the posterior end of the 
bone of the penis. At these points, owing to the structure of the urethra 
and adjacent parts, any foreign material passed from the bladder is most 
apt to become lodged. In the female, the urethra, as a rule, is free from 
foreign material, because any substance of this kind small enough to pass 
from the bladder into the urethra, will be forced out with the urine. In the 
female the urethra can be palpated through the vagina. 

(6) Passage of the catheter or sound is a valuable means of determining 
the sensitiveness of the mucous membrane, the presence of calculi or other 
foreign material, or strictures at different points along the course of the 
urethra. Care should be taken in inserting the catheter not to injure the 
urethral mucosa; also one should not mistake the normal narrowing of the 
lumen of the urethra for strictures, etc. 

CONGENITAL MALFOEMATIONS 
Occlusion of the Urethra 

Occlusion of the urethra is occasionally found in both the male and 
female. Sometimes an opening exists in some other portion of the urethra 
through which the urine is discharged. Various kinds of abnormalities 
have been observed, such as epispadia and h^^ospadia. ^ • j • 

Symptoms.— Occlusion of the urethra at its outlet is characterized in 
young animals by a retention of urine, enlargement of the abdomen, and 
no signs of micturition. The distended bladder will be found on exam- 
ination. _ Ti. t I • 

Treatment.— Surgical treatment should be given at once. If the occlusion 
is at the extreme end of the urethra it should be incised at this point and 
the flaps stitched back to the skin to prevent adhesions taking place. 1 he 
urine will usually keep the wound open. Should tlie occlusion be at a point 
higher up, in a male dog, an artificial opening should be made at tlic ischial 
arch through which tlie urine is allowed to pass. It may be ncc^sary for 
this opening to be used permanently, in which case the edges of ic rnem 
hrane on either side should be stitched back to the skin, and kept cle.nn 
for several davs until union takes place. In the female the urethra shoultl 
he opened with a pair of scissors, and kept dilated with a metallic catheter 
used daily. 
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WOUNDS OF THE URETHRA 

It happens occasionally when animals are injured that the urethra will 
be opened at some point along its exposed portion. It will be made mani- 
fest by the presence of a wound through which urine escapes. Internal 
wounds of the mucosa occur from the careless use of a catheter or sound, 
or by foreign bodies passing from the bladder, or by weeds or straws enter- 
ing the urethral outlet. 

Treatment.— In extensive and severe lacerations of the urethra they 
should be sutured, and the wound well protected. In a short time union 
will take place and the urine passed normally. Injuries to the mucosa are 
treated by injecting mild antiseptic solutions (boric acid 2 per cent). 

STRICTURE OF THE URETHRA 

Definition.— A constriction of the wall of the urethra which narrows the 
lumen and interferes with the passage of urine. 

Etiology.— This is brought about by a number of conditions which 
lead to injury of the mucous membrane, and in the healing process to the 
formation of cicatricial tissue with narrowing of the lumen, and loss of elas- 
ticity in the urethral w'all. The most common causes of stricture are: 
operations, calculi, tumors, urethritis and torsion of the urethra occurring 
during copulation. 

Symptoms. — Impeded or complete suppression of micturition, with 
straining and pain. Bladder distended. In some cases small quantities 
of urine will be passed after much straining. 

Diagnosis.— The diagnosis is made by noting the symptoms, and the 
passage of a sound or catlieter. Stricture of the urethra should not be 
confused with calculi and prostatic enlargement. 

Prognosis.— Not very favorable, as complete recovery is rare. 

Treatment.— The passage of a sound or catheter daily for a time will 
tend to dilate the urethra. The catheter, or sound should be well dis- 
infected each time to avoid infection in the xircthra or bladder. No other 
treatment has proved of any value. 

CALCUU IN THE URETHRA 

Frequently in the male dog calculi arc found at some point along the 
course of the nretlira. Tliese stones are i>assed from the bladder and are 
of sunieient size to become lodgwl in the urethra at the prostate gland and 
at the os penis. While they usually consist of one (»r more concretions, m 
some cases an iinj)acte<l mass of small stones with blood or fibrin clot forms 
the oiistruction. Occasionally there will be found injury to the mucous 
lucmlmiue, the stimes passing out in part into the adjacent tissues. 

Symptoms.— When the calculi become lodged in the urethra nmrki‘<l 
.symptinns <levelop in a short time. If there i'' comjilete stojijiage of urme, 
tin* auima! will soon show distn*^H» fre(|nent attempts at micfiirition. 
straddling, .stiil gait, evidences of urinary pahi or ctiHc. Kxamination of 
the bladder will reveal its disteiide*! condition. Should the eondilion con- 
tinue for sever.'!! hours the urine will be ibiiiimiHl back to priMlncc <list! n' 
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tion of all the urinary passages. In the female, hy inserting the fingers in 
the vagina, the enlargement can be felt. 

Diagnosis. — Passage of the sound or catheter will reveal the obstruction 
in the urethra. Roentgen-rays will assist in making a positive diagnosis. 

Prognosis.— Favorable in case treatment can be given promptly. The 
complications, paralysis or rupture of the bladder, should be taken into 
consideration, as they are apt to occur if treatment is delayed too long. 

Treatment. — Surgical treatment is resorted to promptly to prevent 
rupture of the bladder. In case rupture threatens, use a long, disinfected, 
exploring trocar, disinfect the skin in the prepubic region, place the animal 
in a dorsal position and insert the trocar through the abdominal wall into 
the bladder. Allow the urine to flow out, remove the trocar and cover the 
wound with flexible collodion. There is usually but little danger of injuring 


the bowels, as the distended bladder pushes them to one side. Urethrotomy 
should then be performed. In the male an anesthetic (morphineor chloro- 
form) should be administered, and the patient placed on the table in a 
dorsal position with the hind legs brought forward. The sound or catheter 
is inserted as a guide to locate the calculus, and also to assist in making the 
incision. The seat of operation will depend upon the location of the cal- 
culus. When located just posterior to the os penis, the incision is made 
at the distal portion of the enlargement. Should the calculus be at the 
prostatic portion of the urethra the operation should be performed at the 
ischial arch. The seat of operation should be thoroughly cleaned and 
disinfected. The incision is made immediately over the sound which can 
be distinctly felt. This should be made of sufficient size to allow the 
calculus to be removed without injuring the adjacent tissues. In some 
cases, when the tissues are lacerat^, they become infiltrated with urine 
and cause considerable trouble following the operation. After the removal 
of the calculus, if any urine is present, it will flow out; should this 
occur examine further for other calculi by passing the sound beyond the 
point of operation. When the calculus is in the prostatic portion of le 
urethra, the sound should be passed as before and the incision made at the 
ischial arch, cutting down to the catheter or sound.^ The urethra then is 
dilated by either passing a larger sound, or by inserting a grooved director 
and enlarging it with a probe-pointed knife. The calculus is then extracte 
by using a strong dressing forceps. In some cases it may be crus ic i 
lithotomy forceps and taken out in pieces. i 

In the female the operation is much more simple. In some cases the ral- 
eulus can be removed bv manipulating it with the finger inserted in the 
vagina. Should this fail the urethra must be dilated or enlarged siifficientl, 
to admit forceps for its extraction. It is best to use a grooveel director ami 
with a probe-pointed knife tlie urethra is divided up to tlie stone, vlicrc it 


can be extracted with forceps. , , , , •*! ,„;ij 

After-treatment consists in flushing out the bladder wi i so 
antiseptic solution, siicli as sodium hicarhonatc (2 per cent) or 
(2 per cent). The wound should he left open and kept clean u i i an I'-t p • 
TIic urine will at first pass out tlmnigh the incision. I>nt as tlie 
in in- granulation, evcntiialiy it will he voidtsl iiornialiy. In tlie ftiimh 
the vagina should be clcansetl daily with antiscjitics. 
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INFLAMMATION OF THE URETHRA 
Urethritis 

Urethritis is not a common primary condition in small animals, but it 
sometimes accompanies' other diseases of the urinary organs. A primary 
urethritis results from infection due- to the introduction of a sound or 
catheter or from injuries during copulation, etc. 

Symptoms.— Painful micturition. Pus and blood can be pressed out of 
the urethra. 

Treatment.— Antiseptic solutions, such as boric acid (2 per cent) or 
sulfate of zinc (1 per cent) are to be used as injections into the urethra and 
prepuce. 



PART IX 

DISEASES OF THE NERVOUS SYSTEM 


CHAPTER I 

DISEASES OF THE BRAIN 

General Considerations. — Diseases of the central nervous system are 
usually, for the purpose of convenience and pedagogy, classified into those 
affecting the encephalon or brain, those affecting the spinal cord, and those 
affecting the peripheral nerves. 

This seems to be a logical classification, and this method will be followed 
in preventing the diseases of the nervous system. In order to correeny 
diagnose diseases of this system, a knowledge of its function as well as the 
seat of each function is required. These will, therefore, be considered 
briefly. 

Preliminary remarks on the functions and seat of each : 

Corfea:.— The cortex of the cerebral hemispheres is the seat of all psychic 
function, such as thought, the will and sensation, and all efferent nerve 
fibers originate here. The voluntary motor fibers also originate in the 
cortex, pass through the pons to the medulla oblongata where they cross 
to the opposite side and communicate with the motor nerves of the extremi- 
ties. All sensory nerve fibers and fibers of special sense w*ich conduct 
perceptible impulses to the brain terminate in the cortex. e cor 
the cerebrum, then, being the seat of the mind and of voluntary “O' ement 
it follows that any destructive process affecting this por ion o .... 
will produce psychic or mental disturbances as 
and sensation on the opposite side of the body, the degree o i p. 
depending upon the extent of the lesion. ■ ■ j n„i;^ Thntnmfs 

The Midhrain {Crura Cerebri, Corpora Quadngermm 
-This portion of the brain is the seat of harmony of 
rium. As some of the cranial nerves arise here, ® ,mdue nressure 
most important of these, any disease, destructive proces motor dis- 

operating on this part of the brain will produce J “"f 
turbances in the region of the face, lips, ejes, ears an p. Tnvolimtarv 
and, it extensive, the entire organism may ^c effected. Im oh nUr^ 
movements of the limbs, head, neck and eyes are the most common si mp- 

rl^SLia.-The functions of the eerehellum - ’.indhrain - no. 
fully known but it is regarded as being closely “'“c^'' 
and equilibrium. It is also thought to be the hemisphere of 

assists in the coiirdinatioii of the imiscle „f j],c |,odv and 

the cerebellum presides over the imisclcs of the . . ' ' j . imoctilar and 

if either half be injured or disease.1 the 'V", r' ‘h 

inotordisturbanees of the same side, varying m deg .P 

incoordination to spasmoilic inoveinents, or it ma. 

crowd or roll toward the injured hemisphere. ^ ^ 
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Examination. -The brain, because of its position, protected by the bones 
of the cranium, cannot be examined directly. Diseases of this organ can 
be recognized only by observing the disturbed functions produced alter 
pathological changes have occurred. It is necessary, therefore, to examine 
carefully the functions of the brain before one can arrive at definite con- 
clusions. „ 

As the brain is the seat of the mind (thought), feeling, consciousness, 
sensibility and voluntary movement, any disturbances or impairment ot 
these functions must be attributed to some pathological change m that 

Taking up the examination of the brain by examining its functions in 
the order named above, the psychic function or mental condition will be 


first considered. ^ ^ t f l 

1. Psychic Disturbances.— Any variation from the normal mental 
condition is manifested by abnormal excitability, or abnormal depression. 

(a) Menial Excitement— Abnormal mental excitement is caused by 
cerebral irritation involving particularly the cortex. This may be due to 
hyperemia, inflammatory changes, excessive heat or toxic influence. The 
degree of excitement may vary from restlessness to mania. In these 
attacks docile animals may become vicious, bite animate or inanimate 
objects, or even their own flesh; may stand up on their hind legs, froth at 
the mouth, and the eyes show a vacant, staring expression, conjunctiva 
injected. These symptoms may gradually subside or they may terminate 
in spasms and convulsions. 

(6) Mental Depression.— This may be defined as a dulling of the psychic 
functions and may vary in degree from dulness to coma. Mental depression 
is shown by the animal taking less interest in its surroundings than usual, 
drooping of the head and tail, refusing to obey commands or obeys slowly 
or clumsily; it assumes somnolent or lethargic attitudes or may wander 
aimlessly about running into objects, etc. These are the milder mani- 
festations of depression and are seen in subacute and chronic diseases 
affecting the brain chiefly the cortex. They may occur in acute infectious 
diseases, as the early stages of distemper, rabies, in severe febrile diseases, 
and in icterus and uremia. Other degree of mental depression are shown 
by somnolency, a condition in which the animal appears to be asleep, but 
from which it may be roused; or sopor, deep sleep from which it is difficult 
to rouse the animal, and coma, or complete unconsciousness. These con- 
ditions arc produced by more severe or extensive lesions. They are seen 
in compression of the brain, cerebral hemorrhage and tumors of the brain. 
They may be accompanied by motor disturbances in addition to the 
mental sjTnptoms, since these conditions may involve the deeper structures 
of the brain as well as the cortex. 

2. SENSiniLm*.— Disturbances of sensation may be considered as of 
two tJT>es, viz.: (a) pathological excitation or hyperesthesia and (i») patho- 
logical depression or anesthesia. ^ 

JIt/pcTCsthesia when observed in small animals is usually due to some of 
the infectious diseases, and is seen in the early stages of rabies, in tetanus, 
and in some of the milder diseases of the cerebrum ns hyperemia and acute 
ccrebritis. Ilj^percsthcsia is manifestetl by abnonnal movements of the 
animal which are entirely out of proportion to the stimulus applied. For ex- 
ample, slamming the door or clapping the hands may so excite the nnimnl 
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that it "will fall to the floor or ground in spasms. Local or peripheral 
hyperesthesia is of little or no importance in small animal practice. 

Anesthesia , — This is a condition in which there is a complete loss of 
sensation. Diminished sensibility may be general or complete, affecting 
the entire animal, as in subacute or chronic inflammatory conditions of 
the cortex of the brain and its coverings. It may be partial or incomplete, 
affecting one entire side, having its origin in one hemisphere, that of the 
opposite side. Or it may be local, circumscribed, when more or less exten- 
sive areas of the cerebrum are involved. Depression of sensibility is 
determined by applying some stimulus, which when applied to the normal 
animal will cause pain. To test sensibility the skin is pricked with a needle 
or pin, pinched or burned with a heated instrument. If the animal fails 
to react, that is, does not show pain by crying out, whining, or trying to 
get away from the irritant, the area or part tested is anesthetic. 

Motility . — Disturbances of motility arising from the brain vary in 
degree from slight incoordination to complete paralysis. They will vary 
in extent and character, depending upon the location and size of the lesion. 
Disturbed motility may be classified into («) hyperkinesis or exaggerated 
action as seen in spasms and involuntary movements, and (6) akmesis or 
decreased action such as occurs in loss of the muscular sense and in paraly- 
sis. Disordered motility may arise from pathological chanps in the brain 
or in the spinal cord, "in examining disturbances of motility, it is some- 
times impossible to locate definitely the seat of the lesion. } 

the impaired function is accompanied by mental disturbances, the brain 
may be regarded as being the seat of the lesion. If, on the other hand, no 
mental disturbances are noted, it is assumed that the lesion is in e cor^ 
Further, the portion of the animal affected Avill often point to the origin 
of the disturbance. Hemiplegia, or paralysis of one-nan o e y, 
and monoplegia, paralysis of a single organ or part, indicate that the 
disturbance is of cerebral origin, while paraplegia, a para ysis o a p 
of both sides, indicates spinal paralysis. 


HYPEREMIA OF THE BRAIN 

Congestion of the Bvain 

Definition.— Hyperemia is a condition in which there 
of the vessels of the brain. The engorgement maj e . caused 

Etiology,— Active hyperemia, or congestion of the . . y- i 

by anything which a4cts the cerebral arterial circulation 

cise, excitement, especially in young animals, ^ ^ teeth, or 

head, are causes. It may accompany eruption of the P ‘ jr^cessive 

abnormal heart action as in liypcrtropliy o ^ j jjj produce 

heat, as direct sunlight upon the head in hot veather, J 

infectious diseases, the most common being ra ncs . . . brain are 

, Passive Ihjperemia.-^Tho ca..s« of 

chiefly mcchanica!, and may be anj thing I i j„m,lar veins 

tl.o blood fren the brain. Tipl.t ''dl con., '"ite ^ alvnl-.r 

«nd produce it. Tnn.or^ n..d cniargcl tl.yro.d gland- (t.o.trr,. 
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insufficiency of the left heart, chronic diseases of the lungs as interstitial 

covering will be found injected and in cases of long standing may be 
adherent to the bones of the cranial cavity. The 

hrane is hyperemic and the blood-vessels engorged. The gray matter 
varies from a gray to a pinkish color, and the white matter a 
Between the brain and its covering membrane, and between the mem 
branes themselves there is an abnormal amount of fluid; the brain su - 
stance itself is abnormally infiltrated with serum. In very severe hyperemia 
there may be ecchymoses or petechise present either in the substance 

the brain or its membranes. . e i u • 

Symptoms.— The symptoms of active hyperemia of the brain va y, 
depending upon the severity of the engorgement and the degree ot intra- 
cranial tension. In mild cases there may be only symptoms of restlessness 
shown, the animal frequently changing its position or wandering about in 
an aimless manner. Excitement and irritability may be seen with a 
tendency to bite, although the animal is not aggressive. In inore severe 
hyperemia, there may be spasms and convulsions. The conjunctiva is 
congested, the pupil contracted and the expression vacant or staring. 
On palpation the head feels warmer than normal. The pulse and respira- 
tions are accelerated, appetite lost or variable and the animal may vonut. 
These symptoms appear quite suddenly but do not persist for long periods. 
They may disappear in a few hours or may last as long as three or four days. 

The sjTaptoms of passive hyperemia are chiefly those of depression, 
although these may alternate with periods of excitement. 

Diagnosis.— Except for its shorter course and less severe symptoms, 
hyperemia of the brain cannot be differentiated from encephalitis, the 
sjTnptoms being identical. 

Prognosis.— The prognosis should be guarded, as even apparently mild 
cases terminate fatally through inflammation of the brain, a common 
sequel. 

Treatment.— Dicfc/ic.— As the animal will not usually take food during 
the acute stage and forcible feeding aggravates the symptoms, only fresh 
milk and plenty of fresh water should be offered at frequent intervals. 
Keep the patient in a cool, quiet, dark place, away from noise and exciting 
influences. ^ 

Mcdical.—ln the early stages mild revulsives may be administered, the 
object being to divert the blood from the head to the intestinal tract. 
Magnesium sulfate (8. to 10.) may be given for this purpose or pilocarpine 
(0.00324 to O.OOSl), the latter subcutaneously. If the excitement is intense 
and there arc convulsions, morphine sulfate (0.0324 to 0.1944) may be 
administerc<l sulicutancously. If the animal is depressed, narcotics shoiiU 
not he given, but cerebral stimulants ndministcr(yl: caffeine citrate (0.03.-'i 
to 0.1914) dissolve<l in normal salt solution or distilled water; camphor m 
the form of the spirit (0.5 to 1.) given suhcutanc<nisly, or, diluted via the 
mouth. Atropine sulfate (O-OOn,*! to 0.001) is also useful as a cerebral am 
heart stimulant, subcutaneously. If the hyperemia is due to pressure from 
cnlarpc<l glands or tumors, these must he rem(»ve<l aeeijrding to the ruH*^ 
of surgery. 
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Surgical.— 11 the animal is strong and piethoric, venesection may be 
performed on the saphena veins withdrawing from 3 to 6 ounces of blood. 
Cold applications to the head in the form of cold packs or ice-bags are 
useful but only in the earliest stages, and should not be employed if the 
animal is depressed. After convalescence is establislied, feed lightly giving 
laxative foods, as mush and liver or oatmeal and milk. 


ANEMIA OF THE BRAIN— CEREBRAL ANEMIA 
Definition. — Anemia of the brain is a condition in which there is a marked 
decrease from the normal in the amount of blood in the brain and its 
membranes. It may be acute or chronic. 

Etiology. — Acute anemia of the brain may follow severe hemorrhage, or 
the too rapid withdrawal of fluid from the abdominal or thoracic cavities 
as in paracentesis. It may occur in thrombosis of the carotid arteries or 
in cardiac diseases, as stenosis or valvular insufficiency. ^ _ 

Chronic anemia of the brain is seen in chronic constitutional disease, 
and in diseases affecting the blood, as general anemia and leukemia. 
Helminthiasis is a common cause. , 

Pathology.-The brain and its coverings are pale and we vespls quite 
bloodless. The cortex which is normally pinkish-gray in „n,lpr- 

tvhite and on section of the brain mass appears to be fused v i 
lying white mass, the line of demarcation being indistinct. 

Symptoms. — In acute anemia of the brain, the symptoms pPP® __ 
suddenly and vary from a slight dizziness to complete 
pulse is small and weak, the respirations may be slow and l^abored 
accelerated. The mucous membranes of the head are , jj g 

pupil of the eye is dilated. There may be convulsions 
animal gradually recovers or these may be followed by ^lua • ... 

toms of chronic anemia are milder and in cases which prog . » 

symptoms of either motor or psychic disturbances occur. removal. 

Prognosis.— Dependsonthedircctcauseandthepossibi ? treatment is 

Treatment.— il/edfcah— In acute anemia of the . . (-0 0324 to 

stimulative. Any of the cerebral stimulants, ,ns uaffeme | ^ 

0-1944) subcutanLusly, alcohol (2. to 4.) diluted, d the animal can 
low, or aromatic spirit of ammonia (2. to 4.) well dull c . . ;f (],e 

Surpica!.- Artificial respiration and massage s lou u^Opncficial, or 
patient requires it. Clysters of normal salt solution . 
the solution mav be given intrapcritoncally. ...n.-inr flic priniary 

Chronic anemia of the brain must be trcatcfl tmiirs, 

cause and treating the general anemia by the at ‘ prescrihe 

Particularlv the hcmatinics (iron and arsenic preparation. )■ 
u full, rich diet. 




290 


DISEASES OF THE BRAIN 


Etiology. -Meningo-encephalitis is caused by practically the same factors 
that produce hyperemia of the brain. These are:_ violent exercise, excite- 
ment blotrs or Lcussions on the head. Excessive heat, direct sunlight 

'=1;rt“ea“ rabies and distemper, are at dmes ac^mpanied 
by meningo-encephalitis as are suppurative diseases of Jhe 'iuditory canal 
(otitis) frequently seen in the rabbit and occasionally in the dog. Utber 
rauses are metastatic emboli from infected internal organs at the uterus, 
lungs, heart (endocarditis) and mammary glands (tumors). This condition 
also follows severe enteritis and injudicious worming. ^ 

Pathology,— In meningo-encephalitis lesions of various size and cnara _ 
may be seen depending upon the cause, and may be formed anywhere in 
the brain or on the membranes. There may be numerous inflammatory 
areas or perhaps only one. Usually hemorrhagic, circumscribed or ^ . 

areas are noted either on or within the hemisphere, or on the cereDra 
membranes. The color of the areas varies from a dark brown to a S^^enis 
yellow, depending on the age of the lesion. In those cases cau^d by me 
static emboli, suppurative areas may be found in any part of the brain an 


are usually multiple. , » • 

Symptoms.— As in hyperemia of the brain, there are symptoms oi psy 
or motor disturbance, or both. Early there is restlessness and timi i yj 
and the dog may howl or bark continuously. If unrestrained the . 
will run or wander about in any aimless manner and frequently run 
objects. The head is hot, visible mucous membranes congested, and 
eyes have a vacant, staring expression. The pupils may show unila er 
contraction or dilatation. "While most text-books state that the ..f 
contracted, the writer has observed that in most cases they are ei i 
dilated or unequal. .1 

In severe cases of meningo-encephalitis, spasms and convulsions, 0 
lowed by unconsciousness, are observed. The animal may 
recover consciousness, or may die in one of these attacks. When 
inflammatory areas are caused by metastatic emboli, the temperature ^ 
elevated about two degrees and there are symptoms of paralysis ''V 
the parts involved depending upon what portion of the brain is aflec 
Deafness and blindness are not uncommon, showing involvement 0 
cranial nerves. . 

Diagnosis.— hleningo-encephalitis, except for its longer course, 
difTcrentiated from acute hj'pcrcmia or congestion of the brain, f^one 
the lajTnan would confuse it with rabies (see Rabies). 

Prognosis.— The prognosis is unfavorable as less than 20 per 5^^” 
cases fully recover. The others usually die within a few days or bee 
chronic “dummies.” . . 

Treatment.— The treatment of meningo-encephalitis varies in no 
from tliat of hj’pcrcmia of the brain. 


CEREBRAL HEMORRHAGE (APOPLEXY) 

Definition.— This is a hemorrhage involving usually thc cortex of 

cerebrum, thouph it may occur in any portion of the bnun. ini?s in 

Etiology.— Cerebral hemorrhage is most frequently seen t ])!oo<l* 

\^-hich there is some dcgciicmtivc process in the walls of the nticrcn 
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vessels of the brain. It is also seen in distemper and in the arteriosclerosis 
which may follow rheumatism. These are predisposing causes. The direct 
causes are anji;hing which raises the blood-pressure, as excitement, 
violent muscular exercise, etc. 

Pathology.— The hemorrhage occurs usually in the cerebrum from 
rupture of a capillary. If the hemorrhage is near the surface the membrane 
covering the brain at that point will be distended and the convolutions will 
be depressed or flattened. 

The site of the lesion may contain blood, hemoglobin or a serous fluid, 
depending upon the age of the lesion. 

Symptoms. — These appear suddenly, usually after play or excitement 
and are those of paresis or paralj^is. The animal drops to the floor or 
ground and is convulsed with muscular spasms. These may pass off and 
the animal will rise and walk about in an unsteady manner, or may lose 
consciousness. The conjunctiva is reddened, and the heart beat rapid. 
The respirations are slow and regular or they may be stuporous and 
irregular, of the Cheyne-Stokes* variety. The temperature is about normal. 

If the animal does not die at once, it is usually left with a partial or 
complete paralysis, monoplegic or hemiplegic in character, depending 
upon the size and location of the hemorrhage. If the hemorrhage is small 
and away from the cortex, there will be only slight convulsions shown 
followed by muscular incoordination, the animal stumbling or staggering 
from side to side and falling. 

Diagnosis.— The sudden occurrence, the history, the character of the 
respiration and the paralj'sis make the diagnosis not difficult. 

Prognosis.— The prognosis should be unfavorable, only the milder cases 
terminating favorably. 

Treatment.— Place the animal in moderately cool, well-vcntilated quar- 
ters away from exciting influences. Cold applications should be applied 
early to the head, and if there be convulsions, antispasmodics (morphine, 
0.0162 to 0.1944) may be administered. Give potassium iodide (0.1 to 0.8) 
to reabsorb the hemorrhagic exudate, and keep the bowels open with mild 
purgatives, such as castor oil (15. to 40.). Later the paralysis may be 
treated by the administration of strychnine to almost the toxic point 
(0.00054 to 0.00216). The faradic battery is also useful in treating the 
paralysis. 

As this condition is brought about by a liigh blood-pressure and is most 
commonly seen in plethoric animals, it is well to reduce the l)lood-pressurc 
by depletion methods, such as a restricted diet and occasional hlcc<iiiig 
from the saphena vein, to prevent another attack. 

TUMORS OF THE BRAIN 

Tumors of the brain are rare in small animals hut arc occns|t)riaIIy 
observed. They may involve any part of the brain and its covering mem- 
brane, and histologically may he of any t\7)c. 

The symptoms produced flcpcncl nj>on the location of the tumor atid 
tlie degree of intracranial tension. Tliey may be tho'«e of j)aralysi''. rnu'cu- 
lar incoordination, rolling or turning movements, or b/hxlne"-. 

Lnlos the symptoms indicate tliat tlie tumor i'' hK^iicil ne.'ir the r»)rte'X <’r 
im olves tlic membnnie^ coverinc the Iiniin, treatment, ulileli i^ pureh 
SI meal, should not he attempted. 
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DISEASES OF THE SPINAL CORD 

General Considerations.— Ftmcfions of the Core/.— Briefly stated, the func- 
tions of the spinal cord are: (o) a conductor of nerve impulses from 
the intracranial nerve centers to the periphery (skin and muscles), and 
from the periphery to the center; (b) it is the great reflex center for muscu- 
lar coordination, and also contains in the anterior part special reflex 
centers, ■which control respiration, the circulation and deglutition, and in 
the lumbar portion are the centers for defecation, micturition, etc. 

Examination.— The cord, like the brain, cannot be examined directly 
on account of its sheltered position within the vertebral canal, but diseases 
of the cord cap, in a general W'ay, be recognized by examining its functions. 
This is done by essentially the same methods as are employed in making 
an examination of the brain. 

It is difficult in some cases to differentiate between diseases affecting 
the cord and those affecting the brain, but since the cord is the seat of the 
reflex action, diseases affecting it will, in many cases, destroy one or more 
of the reflex arcs depending upon what particular part of the cord the 
lesion occurs in. Therefore, all reflex action will be absent or modified 
posterior to the lesion. This, together with the fact that in diseases or 
lesions involving the cord alone no psychic disturbances, as a rule, are 
present, will serve to differentiate between them. 

MENINGOMYEUTIS 

Definition.— This is an inflammation of the spinal cord and its covering 
membranes. It is quite common in the dog and rabbit but rare in the 
other small animals. 

Ecology.— Common causes of meningorayelitis are trau- 
matic injuries, such as blows in the region of the back or loins, being run 
over by vehicles, etc. 

Infectious.— \t is also seen during or following the infectious diseases as 
distemper, rabies, pyemia, etc., and abscesses in the region of the spine, 
the pus burrowing between the vertebne and attacking the meninges and 
cord occasion it. 

Pathology. — The membranes covering the cord are somewhat thickened 
and show' cither diffuse or circumscribed areas of inflammation, and may 
be ndlicront to the coni itself. In other cases, depending on the cause, 
abscesses may he found involving both the membranes and tlic cord. If ti»c 
condition is due to traumatic causes, the vertehrfc may he l^rokcn or 
splintered with some portion pressing on the cord. The spinal fluid is 
increased in quantity and may be purulent in character. 

Ssrmptoms.— The symptoms of incningomyelitis, unless of tniumatic 
origin, appear gradually and hccoines more severe as tljc disease progresses. 
They may vary from .‘flight motor and sensory disturbances to complete 
])aralysis. There is sliglit twitching of the extremities which is usually 
the first .snnptom notctl. 

(2W) 
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Disturbances of sensation are frequently observed as hyperesthesia, 
the animal showing pain when handled or even when stroked with the 
hand. Symptoms of paralysis are seen later, except when due to severe 
traumatic causes, when they may be the first and only symptoms shown. 
The patient has a staggering gait, sways from side to side when walking 
and finally drags its hind limbs. When placed on its feet, it will drop 
sideways on its hind quarters. 

If the lesion in the cord is far forward, the anterior limbs may also be 
involved. If in the cervical region, however, death usually follows sud- 
denly from respiratory arrest. 

The sphincters of the anus and urinary bladder are usually involved, 
causing the feces and urine to pass involuntarily, though there is usually 
constipation. Progressive paralysis indicates tumors pressing on the cord. 
If only the membranes covering the cord are involved, the spinal reflex is 
present and may be exaggerated. If a portion of the cord itself is de- 
stroyed, reflex movement is absent posterior to the lesion. Consciousness 
is not disturbed. 

Diagnosis.— It is usually not difficult to differentiate between diseases of 
the spinal cord and those of the brain, but to state definitely the character 
of the lesion and its exact location should not be attempted. In diseases 
of the nervous system it is generally sufficient to state whether the brain 
or cord is affected. 

Prognosis. — In meningomyelitis, as in other diseases of the brain and 
cord, the prognosis is generally unfavorable, only a small percentage 
recovering. 

Treatment. — In the early stages give la.xatives, as magnesium sulfate 
(8. to 12.) or castor oil (15. to 40.) and apply counterirritants to the spine. 

The faradic battery is useful in treating the paralysis, or strychnine 
almost to the point of intoxication. Iodide of potassium may be given to 
reabsorb the exudate. . i- i 

The animal should be placed under good hygienic surroundings and 
kept clean and dry. 
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of the cord may thus be either partially or entirely lost and the function of 
the nerves will be partially or completely destroyed in the area “volved. 
In minor injuries with simple edema of the membranes or cord the eve p 

mentis gradual and the degree of involvement very slight. _ 

Symptoms.-The symptoms of compression or injury to the spinal cord 
will depend upon: (a) the location of the injury or portion nf 
affected; ( 6 ) the degree of compression or destruction of the cord. When 
the spinal cord is compressed or crushed in the cervical region unimah 
as a rule, does not live over a few minutes or hours. Complete para y 
is observed posterior to the point of injury. The patient may be able 
bring the muscles of the head into action for a short period preceding deatn. 
In cases of lesser injury or compression the symptoms are 


nounced and the patient may be able to move certain groups 


nouiiceu nnu uic pauciiv- ° i -u 'nfA 

If the compression is due to edema of the membranes or hemorrhage mio 
the cord or canal the symptoms are milder and gradually disappear in e 

course of a fev days or weeks. .11 nt 

Complete destruction of the cord posterior to the cervical enlargement 
will produce paralysis and complete loss in sensation in the limbs, tail an 
body. This is noticeable in the respiration as the ribs remain fixed ana 
the respiratory movements are confined to the diaphragm. , 

There may be retention of urine and feces, or they may be voiae 
involuntarily. ... , 

When the dorsal portion of the spinal cord is affected there will ^ 
paralysis of the posterior part of the body. In slight injury or compression 
there may be only incoordination of movement from the point of injury. 

Compression or destruction of the anterior part of the lumbar se^en 
results in paralysis and anesthesia of the hind limbs, tail and muscles 0 
the group. When the injury is in the middle or posterior portion 01 t e 
lumbar segment the symptoms will be modified somewhat owing to e 
injury of the sacral segment which results in paralysis of the area supphe 
by the sciatic nerve. The sphincters of the bladder and anus respective y 
will be paralyzed and urine and feces discharged involuntarily. 

When the injury occurs in small animals spasms of adjacent musce 
will be observed. This is due no doubt to the injury producing stimula ion 
to the nerve roots. On examination of the patient the temperatme 1 
often elevated, or it may be subnormal if the sphincters are relaxed an ^ 
the thermometer inserted in the rectum. Palpation over the region 0 
injury will cause the animal intense pain and frequently convul^ons 0 
spasms. Swelling is often present and crepitation may be detected. ^ 
normal movement of the vertebrce involved can be determined m ^ 
cervical and lumbar segments. . . 1 

Diagnosis.— This is accomplished only after careful examination a 
consideration of the parts paralyzed. The determination of the 
injury is often very difficult. There might be a complete paralysis resu i fe 
from edema and hemorrhage greatly resembling cases of destruction o 
cord. However, the history of the case w’ill assist in the differcn 

Course.—In complete destruction of the cord in the cervical 
death may occur in a few moments or may be delayed for several ' 
cunuid there be hemorrhage only and partial paralysis the paticn . 
live for several days and some will make a complete recovery. In in\ o 
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ment of the dorsal and lumbar segments the course will depend upon the 
degree of injury. In small animals they may live for several weeks or 
months. 

Prognosis. — A definite prognosis is often difiicult to arrive at on account 
of the impossibility to determine the degree of injury in all cases. When 
there is evidence of complete destruction of the cord the case is hopeless. 
In cases of hemorrhage or edema most patients will make a complete 
recovery. At best the prognosis should be held in reserve until the exact 
condition can be determined. 

Treatment.— No treatment will be of any value where the spinal cord is 
destroyed. If crepitation is present and distinct separation and move- 
ment between the involved vertebrje are detected it is advisable to destroy 
the animal. If in doubt in regard to the actual condition the patient 
should be given a soft bed and quiet place. Good nourishing food (meat, 
milk) and gentle massage over the region injiued will assist in the resorp- 
tion. In the secondary stages small doses of strychnine -sulfate (0.001) 
daily and electricity have proved to be beneficial. 
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Symptoms.— The rigidity of the spine and the careful way in which 
the animal lies down and gets up are somewhat characteristic. Dogs 
exhibit considerable pain on moving the spinal column by whining, crying, 
etc. In movement the animal is very cautious and often if recumbent 
refuses to arise when called. Examination of the patient reveals the rigid 
condition of the spine and the fixation of the muscles of the back. Forced 
movement of the vertebrje induces severe pain. Paralysis gradually 
develops posterior to the point of compression; sensation is partially or 
completely destroyed, and involuntary passage of urine and feces follows 
from paralysis of the sphincter muscles concerned. 

Diagnosis.— An early diagnosis is often difficult owing to the gradual 
development of the primary condition. A careful examination of tlie 
vertebral column, its rigidity, evidence of pain on movement, will assist 
in the diagnosis. It may be confused with muscular rheumatism. 

Prognosis.— This must be considered unfavorable in all cases. Recovery 
is very rare. 

Treatment.— Treatment is practically impossible. Operal)Ie tumors, 
when its cause, may be removed surgically. Abscesses may be opened 
and drained, but owing to the complicating infection little can be expected 
in the way of recovery or even improvement. No internal treatment has 
proved of any value. Small doses of potassium iodide may be tried in the 
milder cases. 



CHAPTER III 


DISEASES OF THE PERIPHERAL NERVOUS 
SYSTEM 

INJURIES OF THE PERIPHERAL NERVES 

Shall animals are subjected to a variety of injuries which may invoh^e 
the individual nerves or nerve endings, such as bruises of the muscles, in 
which the nerve is crushed against the bones, or between muscles, or 
stretched or torn or the nerve is cut by sharp objects which is more 
frequent. 

PRESSURE UPON THE PERIPHERAL NERVES (COMPRESSION) 

Most frequently compression results from neoplastic formations (sarco- 
mata, neuromata), from hemorrhagic extravasations, serous effusions into 
the tissues, enlargement of lymph glands, fractures of bones or abscess 
formation. 

Neuritis undoubtedly occurs in small animals, particularly in dogs, 
and may result from a variety of causes. Chilling or subjection to extremes 
of temperature is perhaps most productive of the condition. The inflamma- 
tion resulting is subsequently followed by paralysis in a number of cases. 
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rhis can be easily determined in most cases by noting the extent of the 

'’'"SSsis.-When there is complete paralysis of central origin it is 
considered unfavorable. However, if the condition has only temporari y 
affected the nerve the animal will reeover. The exact condition of the 
nerve is impossible to determine. In the peripheral form the condition of 
the nerve at the point of injury is unportant. When not destroyed t 
prognosis is favorable. 



Fia. 21. — Facial paralysis. 


Treatment. —In the peripheral form due to injury or chilling, the sjTnp- 
toms usuaUy disappear quite promptly. The parts .should be inassagccl 
thoroughly and the electric current applied daily over the region. ^ Stimu- 
lating liniments massaged into the tissues are recommended (soap liniment, 
camphor liniment, white liniment). If tumors or abscesses are present 
they should be operated at once, care being taken to avoid injuring the 
nerve. In the central form nerve stimulants (strychnine sulfate 0.001 
daily), or electricity should be employed. Usually in the course of ten 
days to two weeks improvement will be noticed. If after one month to 
six weeks no improvement is noteil the chances arc that the nerve trim 
has been completely destroyed and further treatment is useless. Spasin 
of the mu^cU‘S supplieil by the facial nerve occurs occasionally, especia > 
in tlogs, no doubt due to the infection from distemper producing 
to the nerve. It may aUo occur in meningitis and cncciihalitis. 
jirc^ent the condition is char.icterizwl by clonic convulsions of the muse es 
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supplied by the nen^e. Sedatives would be indicated to reduce tlic irrita- 
tion. 

Trigeminal Nerve.— Paralysis of this nerve is observed most often in 
dogs. 

Etiology.— (a) Rabies produces the greatest number of cases. There- 
fore, all cases of trigeminal paralj'sis should be handled with caution until 
the exact cause is known, (b) Occurs in some cases from distemper, (c) 
Inflammation of the brain and concussion of the brain also cause it. (r/) 
Injuries in which the motor branch is pressed or cruslied. This happens 
not uncommonly' in dogs from extreme opening of moutli, or airrying 
large heavy objects in the mouth, (e) Tumor formations, sucli as sarco- 
mata in close proximity to the nerve, or abscesses. These conditions may 
either injure the nerve directly or by external pressure, (f) Rheumatic 
conditions involving the muscles supplied by the nerve, (ff) Neoplasms 
at the base of the cranium (angioma). 

Symptoms.— The most pronounced symptom is dropping of the lower 
jaw, the mouth remaining open constantly. In such cases rabies should he 
suspected. In unilateral paralysis the animal may be able to close tlie 
mouth and masticate on one side. If all three branches of tlie lUTve are 
paralyzed mastication and sensibility arc lost. In case any individual 
branch of the nerve is paralyzed that part supplied by that hrancli oidy 
will be affected. ^Mien tlic mouth remains open the tongue will protrude, 
become dry and discolored. Saliva is ustially profuse and flow.s from the 
open mouth. Attempts at eating and drinking fail. I'ood I’s swallowefl 
when placed back in the mouth. 
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tically all cases, however, it is the result of inflammatory changes within 
the middle and inner ear. These changes may result from chicken pest, 
cholera, epitheliosis, contagious rhinitis (rabbit), or distemper, 
minor importance are: concussion of the brain, hemorrhages in the middle 
ear, or caries of the petrous portion of the temporal bone. 

Symptoms.— Deafness is the pronounced symptom of paralysis ol ^^e 
cochlear nerve. If bilateral and complete the animal will be totally deal. 
In vestibular paralysis, when unilateral, the patient will assume a peculiar 
attitude holding the head downward and toward the normal side. In dogs 
and rabbits rolling movements are very prominent symptoms. This is so 
marked in some cases that it is impossible to hold the animal. The least 
irritation or disturbance will cause them to show it. Rolling^ movemeifls 
always take place toward the normal side. Attempts at walking are d™' 
cult but if they succeed will travel in circles, often falling down and rolling 
over and over. The eyelids are often clos^ and the eyeball assumes an 
abnormal position. In case of bilateral A'^estibular paralysis, the head drops 
down and the muscles of the neck are limp. 

Diagnosis.— This should not be difficult, as the symptoms of deafness 
are easily manifest and the peculiar movements of the animal in vestibular 
paralysis are characteristic. 

Prognosis.— Should be considered unfavorable except when due to 
injuries. ^ 

Treatment,— If due to injuries the animal should be kept quiet it 
necessary fed artificially in order to maintain its general condition. The 
ears should always be examined to determine their condition (disease or 
parasites). Pigeons, when affected, are isolated and the premises disin- 
fected to guard against contagious meningitis. Internal administration of 
magnesium sulfate or castor oil as a laxative is advised. No treatment can 
he applied direct to the seat of the condition. 

Kadial Nerve. — Paralysis of this nerve occurs occasionally in the dog 
and cat. 


Etiology.— (a) On account of the position of the radial nerve it is easily 
injured by traumatism. Animals struck by objects, falling, jumping, etc., 
very commonly injure the nerve with resulting partial or complete paralysis 
which may be temporary or permanent, (f*) ^lay follow muscular rheu- 
matism or subjection to cold, (c) Follows infectious diseases, such as 
distemper in dogs and cats, (d) lias liecn observed from injury to the 
spinal cord, (r) Tumors and al)secsscs in the muscles may bring about at 
least a temponiry radial ])aralysis. 

Symptoms.— Tile radial nerve controls the muscles that extend the 
limb; therefore the most ])roinincnt symptom is inability to carry the lini ) 
fonvard. The joints are all rclaxe<l. The animal in ‘moving forward 
the toe on the ground and weight exuinot be snpportc<l owing to the *hn|' 
enlty of properly placing the limb in the normal jiosition. Some weight wm 
be snpi>orte<l on tlie limb when it is plact**! in iMisition. ^I’lic degree of o>s- 
tnrbaiuv will depend iijKin whellier the panilysis is complete or jiartml* 
1/K.*:d examinati<»n reveJll^ ab<eiu*i‘ of inllaminatory changes, lliere !■' 
nsnally a normal degri‘<' of •*en'‘itivene>s in the skin. . 

Diagnosis.— .\ etirefnl exuiniimtioii should be made in the <log for tin.' 
are indinetl to favor the limb in the Iwisl di^tnrbanee. However, in man.' 
cxi'-es of injuries, the limb will Ik* txirriw! fnmi tlie grtmnd while in this ea < 
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it will be just the opposite, dragged on the ground. Examine for throm- 
bosis of the axillary arteries. 

Prognosis. — The large number of cases recover. This is explained in 
that most cases result from injuries which do not seriously disturb the 
structure of the nerve. Few cases will be permanent. 

Treatment. — Massage the muscles and stimulate them by the use of tlie 
electric current. Nerve tonics may also be given. If no improvement i.s 
apparent in ten days to two weeks the case should be considered unfavor- 
able. Amputation of the limb at a point sufficiently high so as to prevent 
contact with the floor or ground thus avoiding severe wounds is some- 


times indicated. 

Brachial Plexus. — Paralysis of the brachial plexus occurs most com- 
monly in the dog and cat. 

Etiology.—The majority of cases result from injury, from falling or 
jumping from great heights. Fracture of bones adjacent to the plexus 
resulting in injury will produce it. Tumor formations and abscesses m 
the axillary region are also causes. . .. . 

Symptoms.— The most prominent sjouptom is a hrap, lifeless condition 
of the limb unable to support any weight. Sensation, as a rule, is lost m 
the entire limb. If the paralysis is partial only, the symptoms will be Jess 

prominent. , ... 

Prognosis. -Most cases, inasmuch as they are due to injuries, reco\er 
completely in the course of a few weeks. , , t- n 

Treatment. — Massage and nerve stimulants arc useful. Keep le a 

well nourished. , . , . > ■ • 

Sciatic Nerve.-EtioIogy.-(o) Falling from heights anti JU'nP'nR- W 
AYounds and direct injuries to the nerve. (c)_ Infectious ise. 

temper), (d) Tumors and abscesses in contact with the nerve. 

Symptoms.-There will be paralysis of the ‘ j 

tendinosus and the muscles below the stifle joint. In , 

hang relaxed and during forward movement the oc is . 
ground. Cases will be seen where the hair ant skill arc f ' 

anterior surface of the foot. There may be am v"h ^ 

stifle joint. In bilateral sciatic paralysis it 
certain depce. A differentiation should be made. roj . 

muscles will soon be noticeable. ... , ..nnv k not 

Prognosis.-If due to injuries it is favonible, provided tl.e nc^^t i> not 

completely destroyed. thr f»rt 

Treatment.— Massage and employ nerve ' 

from injurv, give nourishing food and n^e the eleetnc cn • i,„iM)rtan(i- 
1‘aralysiVof other nerves is occasionally sen hut ,s of inna.r iinis.rt...,,-. 



CHAPTER IV 

FUNCTIONAL NERVOUS DISEASES 


VERTIGO (MEGRIM) 

Definition,-A condition characterized by dizziness and general dis; 
turbance of equilibrium (swooning). In small animals it is not very 

commonly observed, except in dogs and rabbits. j nc n 

Etiology. -In these animals the condition is very seldom tound as a 
primary disease. It is usually secondary to other diseases which it may 

(a) Diseases of the brain, such as hyperemia, acute and chrome, or 
encephalitis, often produce the symptoms of vertigo. (6) Tumors, hemor- 
rhage into the brain or membranes, concussion of the brain, or emboli o 
some of the cerebral bloqd-vessels may also produce it. (c) Detects o 
vision, or irregular lighting in which too sudden change takes place in tne 
accommodation of the eye, have been cited as causes, (d) Disease o 
middle or inner ear. (e) Sudden change in the circulation of the hlood in 
which there is cerebral anemia. Tight collars may produce the oonhition, 
or the dog pulling steadily on the leash may bring it about. Eenex 
conditions from the intestinal tract (parasites or intestinal catarrh). [9) 
From poisoning, such as ptomaines, certain poisonous plants, or overdoses 
of alcohol and other narcotics. ^ ^ , 

Ssrmptoms.— The early indication of vertigo is characterized by a sudden 
staggering gait. The animal falls down, becomes unconscious. It remains 
in this position quietly for a few moments, arises and soon assumes^ its 
normal condition. The individual attack is usually of short duration, 
from two to ten minutes. The time elapsing between the attacks is variable. 
The prodromal sjTuptoms are anxiety, staring expression, increased respira- 
tory movements, and sometimes slight twitching of the muscles. _ 
Diagnosis. — A differential diagnosis should be made between vertigo an 
epilepsy. The main differential feature is the absence of convulsions m 
vertigo. The sjTnptom vertigo is not so difficult to determine, but its 
causes may remain quite obscure. . , 

Prognosis.— Should not be considered verj' favorable as the cause is bar ^ 
to determine. Individual attacks of the disease usually do not cause anj 
serious disturbance barring accidents and injuries. , 

Treatment.— During an attack of vertigo the animal should be placet 
in a comfortable, quiet place and protected from injury. Following t ic 
attack the examination sliould be dircctctl to find out the underlying cause 
and treatment applictl accordingly. 


EPILEPSY 

Definition.— Epilepsy is a disease of the central nervous system which is 
characterized by convulsions occurring at irregular intervals, the subjee 
usually being un(‘on‘'cious during the attack, t 't is 

Etiology.— The enusc of primary tnic epilepsy is unknown althougb i ■ 
rcganli't! as lH*ing hcrctlitary; at least tl>c offspring of epileptic jiarents a 
( 302 ) 



CATALEPSY 


303 


markedly predisposed to the disease. This has been observed in man as 
well as in the domesticated animals. 

Pathology. — No postmortem lesions of any kind have been observed 
either in animals or man which would account for the disease. 

Symptoms. — In epilepsy the attacks come on suddenly, the animal per- 
forming uncontrollable movements. This is followed by the subject falling 
to the ground or floor and in convulsions of a clonic type. Generally every 
muscle is involved, including the facial muscles. There is champing of 
the jaws with salivation, the saliva being churned into foam and often 
blood-stained due to injuries of the tongue by the teeth. The visible 
mucous membranes are cyanotic; the heart beat is full and strong, and 
the respirations suspended. The convulsions last but a few seconds and 
gradually become weaker and finally cease. The animal lies quietly for a 
few minutes, then rises to its feet, staggers and finally recovers. Ihe 
attacks do not occur at regular periods. The animal may have two or 
more in a day, or there may be weeks or months between attacks. 

Diagnosis. -It is difficult to differentiate between true epilepsy and 
secondary or reflex epilepsy which is merely a symptom o ® 

disease. A history of chronicity and the rather long peno s e 
attacks point to true epilepsy. Further, true epilepsy may e , 

old and young animals while secondary or reflex is usually confined to 

Pro^ofia.-The prognosis is unfavorable, as true epilepsy is considered 

^"r^Lt.-If treatment is 

KivtdSaf (2 to 8.). or sulfur (2. to 0.) 

^'^^Ji^Srlodlbltl' the attaobs may length.^^^ 

tion of bromides in full doses, the bromide of sodium being preferaiile 

Castration is said to have a actmn m^^somc^c^e^^^^ 

Reflex or Secondary EpiIep^y^ Jh resembles true epilepsy, 

diseases occurring in small animais aiiu s r;r.L-otc; mfl.immatorv 

Reflex or secondary epilepsy is sometime. see„ rmkets.^innaniinat^^^.^ 

diseases of the digestiv-e tract, some „,„1 frequently 

during the eruption of the permanent tee , 

distemper, especially the nervous form. j j 

It is seen chiefly in young animals, being HV/ Hiip.r- 

epilepsy affects the old as veil as tlic,oung. ims 

entiation between reflex and true oP'jops^ tmvnrd the nriinarv i!i-ca'c nr 
Treatment. -Treatment must be directed tov aril prn . 

condition producing the sjanptoms. 
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Etiology. -The cause of catalepsy is not known, though it is probably 

of reflex origin. ^ ^ 

Pathology.— No pathological lesions of the central nervous system have 
been demonstrated. Degenerative changes in the muscles have been 
observed, also small hemorrhages in the stomach and intestines, but these 

are not constant. , , , , • i ; 

Symptoms.— The attacks come on rather suddenly, the animal becoming 
rigid, muscles hard and tense. The eyes are fixed and dull in appearance, 
the pupils may be dilated or contracted to the utmost. Sensation seems 
to be inhibited during the attack. The circulatory and respiratory func- 
tions are undisturbed; temperature normal. If the position of the animal s 
limbs be passively changed it will remain in that position for a long time. 

Diagnosis.— This is made chiefly by passively changing the position ot 
the body of the animal or its limbs. If it remains in this position without 
change for a considerable length of time, the attack is undoubtedly cata- 
lepsy. ^ , , 

Course.— The course of the attacks is from four to twenty-four nours 
from which the animal usually recovers. 

Prognosis.— The prognosis is not unfavorable, though the attacks may 
recur. .... j r • 

Treatment.— The administration of antispasmodics is indicated. Give 
morphine (0.032 to 0.2) subcutaneously, or chloral hydrate (2. to 4.) in 
emulsion per rectum. This will relieve the attack, but there is a tendency 
to recurrence. 


CHOREA 

Definition.— This is a persistent clonic spasm, or twitching of certain 
muscles, or group of muscles. It is more often seen in the dog; rare in other 
animals. 

Etiology.— Chorea results most frequently from acute infectious diseases 
as distemper to which it is a common sequel. It also occurs in myelitis, 
and in the early stages of rachitis. 

Pathology.— There is no demonstrable lesion observed even in the most 
careful examination which might account for the sj’mptoms shown. 
Anemia is the most constant. 

Symptoms.— The twitching of the muscles is quite constant and usiiall' 
involvc.s those of the head and anterior limbs, though often one or both o 
the pelvic limbs may be involved. There is a peculiar dipping movemcn 
of the head and shoulders. Often the masseter muscles arc the only ones 
involved producing a spasmodic movement of the jaws. Consciousness is 
not disturbe<I. 

These rhythmic spasms arc less marked wlien the animal is alone am 
during sleep. The pulse and temperature arc normal; the appetite unn - 
fcctc<i. The disease is chronic ami may persist for months or years. i oung 
animals frequently recover without treatment. . i i * 

Diagnosis.— Dingnosis is not difliciiU. The history, the peculiar rhytlumc 
sp.asms of certain muscles, and the absence of general symiitnms pom 
clearly to chorea. ^ . 

Prognosis. — Prognosis is goo<I so far as the life of the animal is c<m(‘erne< . 
but bad from the standpoint of recovery or cure. 
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Treatment. — Many kinds of treatment have been tried but none have 
given decided results. Arsenic in the form of Fowler s solution (0.1 to 0.75) 
once daily has proved helpful. 

Recently sodium cacodylate has been administered experimentally with 
excellent results. The animal should be given nourishing food, and if 
anemic, iron preparations as iron and quinine citrate (0.2 to 0.7) are useful. 
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Occurrence— The condition in mind is of somewhat recent occurrence. 
It is at the present time rather widespread in the United States. Dogs of 
all ages, except perhaps very young puppies, are susceptible. 

Etiology.— So little is known of the condition that it must be admitted 
that the exact cause is as yet unknown. Many theories have been advanced 
such as follows: specific infection, intestinal parasites, distemper, ab- 
scessed anal glands, certain kinds of prepared dog food and deficiencies in 
diet. Later research seem to indicate that the condition may be produced 
by a virus. 

Certain things seem to serve as predisposing factors such as exercise, 
excitement, pleasure at seeing the owner, being offered food or sharp noises 
of any kind. 

Pathology.— No marked pathology has been found except congestion of 
the brain, cord and their coverings. In some cases there seems to have 
been an excess of spinal fluid. 

Symptoms.— The early symptoms usually consist of signs of restlessness, 
a stary expression of the eyes or slight movement of the jaws. 

If confined to a room or house the animal may suddenly begin to bark 
or yelp, running from place to place and possibly seek a location in which 
to hide. A person hearing such an animal, but not being able to see it, 
would be led to believe that it was being severely abused. This is due to 
the peculiarity of the voice. 

One of the outstanding symptoms is the wild expression or seeming 
fear. Animals may even turn the head as if looking at something of which 
they are afraid. It is probably because of such fear that they so often 
run as if being pursued. 

Some cases attempt to climb the walls or the comers of the room or 
cage. There is champing of the jaws with saliva flowing from the mouth. 
Very often there is involuntary passage of feces and urine. 

As the attack becomes more severe the animal may fall over on its side 
with legs constantly in motion. It may remain down only a short time, 
but after regaining its feet, seems weak, and may run into objects as if 
blind. Examination of the eyes at this time reveals a dilatation of the 
pupils. 

Such attacks may be so frequent as to seem olmost continuous, or there 
may be periods of weeks or months, during which the animal may seem 
perfectly normal. The more frequent the attacks the greater the possibility 
of a fatal ending. 

There is no aggressiveness shown, how’ever, when forcibly restrained 
some animals may bite, but seemingly in an effort to get free. Other 
animals may welcome being held or patted, in fact this seems very often to 
lessen the severity of the attack. 

^^^lcn occurring in dogs in the field the attacks may be ushered in by 
yelping, followed by the animal running away in almost a straight line. 
Later, it may return exljaustcd or become lost or even die as tlic result 
of the attack. 

Diagnosis. — ^V}ulc nervous disordere in general are somcw))at diffiy’ult 
to diagnose accurately, the symptoms of this disease arc so charp'-ccnstic 
as to cause little difilculty. 
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The sjTOptoms of friglit, peculiar distressed yelping, temporary blind- 
ness and the involuntary defecation and urination are the ones most to be 
depended upon as aids in making a diagnosis. 

Prognosis. — Not particularly unfavorable so far as the life of the animal 
is concerned, but very unfavorable from the standpoint of complete 
recovery. 

Animals have been known to have intermittent attacks over a period 
of several years. , 

Prevention. — As there is some evidence which points to the possibility 
of the condition being due to infection, it is advisable in the hospitalization 
of affected animals to keep them from coming in contact with other 


patients. 

Treatment.— Since e.xcitcment, sharp noises, etc., serve as predisposing 
causes, animals should be kept as quiet as possible. Good elimination, 
via the digestive tract, is to be maintained either by the proper selection 
of the diet or bv the administration of suitable Laxatives. 

Severe attacks of frequent occurrence may be controlled temporarily or 
made to occur less frequently by the use of such agents as chkral hydrate, 
barbital, etc. Yeast has been given a prominent place m the treatment, 
presumablv correcting certain digestive disturbances and supplying essen- 
tial vitamins. IMore data is necessary before definite results are sub- 
stantiated. It is worthy of trial. . . 

Some persons believing it to be due to a die ary condition claim excellent 

results by the use of a diet consisting 

have obtained good results from or following he of calcium 

either orally or intravenously. It can be _^fely sta e a . r 

that to our knowledge, there is no specific medicinal treatment for this 

disease. 
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symptoms. Internal disorders, especially digestive diseases favor the con- 
dition. Very often no assignable cause can be discovered. , 

Symptoms -The disease occurs chiefly on the 
esoeciallv on the neck, under the collar and along the back. The hair coat 
is dull and dry and the skin is covered with small grayish-white scales or 

.h. — »•, - »'y 

treatment usually effects a cure. ire 

Treatmeiit.-Good nourishment is necessary if digestive disturbances ar 
suspected as the indirect cause. Internal treatment with digestive tomes, 
especially preparations containing arsenic for its action on the skin. 
e.xternal treatment consists in cleaning applications with alkaline solution 
(sodium carbonate. 2 per cent) and application of salicylic ointment (iu pe 
cent). A solution of resorcin (5 per cent) is very satisfactory as it does no 
soil the hair coat, nor cause dirt to adhere to it. It is best to clip t e i 
and brush the skin well before medicinal treatment is begun, and tnere- 
after at frequent intervals. 

ALOPECIA 


Definition.— A loss of hair, or fur from large or small areas due -to causes 
other than organic diseases or parasites. . . r in 

Etiology. — Mechanical , — Female rabbits pull out their fur lor use 
preparing a nest for their young. ^ . i u* -ill 

C/ic 7 nic«f.— Acids or strong caustics by deep action on the skin 
destroy the hair follicles and when healing occurs the area is free of hai^ 
Thermic.— Hot water, often intentionally applied, may act deep y 
enough to destroy the follicles and denude an area. Burns appear simi ar 
but more diffuse. ,, 

The most common cause is deranged nutrition to such an extent a* 
the hair falls out usually in patches over the body. A single area, s 
affected, and when the usual etiological factors are wanting, mus 
ascribed to a disturbance of the atrophic skin nerves of that ^ of 

case the hair was lost each succeeding summer from pigmented par 
the skin. No cause could be given. rpi.p 

Pathology.— The hair appears to loosen in patches and fall out. ^ 
skin appears almost normal in some cases but usually somewhat drj a 
hard. In those cases following severe wounds, scalds, or burns, tne s 
shows scar formation. The microscopic examination for parasi cs 

negative. i f i • •hteli 

Symptoms.— There appear on the skin small areas denuded of hair» '' 
gnulually heetimc larger. The hair at other parts can be readily puUc< o 
The skin of nxhhits, when fur has been pulled out, niipcars : 

healthy. \Mien due to wounds, scalds and burns, the skin is tliic c » 
often SKily and the hair around the nffeetetl area often distorted Iro 
usual direction of growth, appearing longer at the margins. 

Diagnosis.— This is made by negative inicroscojiic examiimtion • ^ 

ccnipings, and invjax-tion of skin for scars. Ob'^erying 

the habits of the animal affectwl, and a careful e.'camination into it. g 

condition are helpful. 
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Differential Diagnosis.— Alopecia must not be confused with demodectic 
mange, which frequently causes loss of hair in small but gradually enlarg- 
ing areas. 

Prognosis.— Good if due to general nutrition disturbance. If from 
scar formation the loss is permanent, as is also true of trophic nerve 
disturbance. 

Treatment.— Treatment consists in giving good food in proper amormts, 
and stimulating metabolism by tonics, especially those containing arsenic 
for its alterative action on the skin. Scarified areas, if small, may be over- 
come by complete removal of the areas and the healthy skin approximated 
by suturing. Fur pulling of rabbits is not objectionable when their habits 
are known. It may be overcome in part by supplying proper material for 
bedding just before parturition. 

DERMATITIS 

Definition.— An acute or subacute, septic or aseptic inflammation of 
the skin. It may be local or general. 
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Infedious.-lniecthus of BaciUw necrophonis, especially “ ruckling 
young, produce serious necrotic sloughs of the skin. Secondary dermatitis 
is freniientlv seen during the course ot distemper in dogs. 

Patliolog^-The mild, acute form reddens the skin, which becomes 
sensitive, but is otherwise little changed. The subacute form is shown y 
a thickening and hardening of the skin. The skin feels rough and fissured 
Any serous or hemorrhagic discharge soils the hair and forms n™sts. 
microscopic examination for parasites is negative and the skin itselt show 
.an increase of connective tissue and general infiltration often to the exten 

of separation of the layers. . , , x 

Symptoms. -Pruritus is usually the first noticeable symptom whicn 
causes repeated scratching, rubbing on the ground or floor and 
the part. In hunting dogs, especially at the beginning of the season, 
skin over the chest and anterior part of limbs, between the toes, ana on 
the end of the tail, will be reddened and moist, often bleeding, while the 
dog is being used in the field. In dogs and cats following the use oi s rong 
or the too frequent use of bath soaps, a mild, acute, diffuse derma i is 
ensues. Its persistence depends on the continuance of the causes, bleeping 
on hard surfaces without bedding causes a chronic local dermatitis espe 
cially in large dogs, which appears in the form of a thickened, roughene > 
hairless area over the elbow (scleroderma). A persistent form of derma i is 
occurs as a result of injuries to the edge of pendulous ears and the nritation 
induces frequent shaking of the head which serves to aggravate the con i- 
tion. Ply bites on the ears to the extent of producing severe inflammation 
are common. . . e 

Diagnosis.— Negative microscopic examination with consideration o 
the several causes assists in making a diagnosis. 

Prognosis.— Good, especially in acute conditions when the causes can 
be removed. . , 

Treatment.— Mild acute forms may be treated successfully with tlie 
application of lead water or drying powders. When crusts have , 

soiling the hair, a cleansing wash of a sodium carbonate solution (5 per 
cent) repeated daily is very good and will relieve the itching usually 
in this form. Chronic forms necessarily require longer treatment 
preparations to soften the skin as lanolin or ichthyol ointment, t ^ ^ 
chronic form which occurs on the edge of pendulous ears can be successtu > 
treated only by bandaging which prevents the animal shaking the 
The bandage should be so applied that the affected tips are exposed o 
treatment with crcolin ointment. This aids healing and prevents fur ic^ 
injury from fly bites, the most usual source of this trouble. If the ear 
arc very much thickened it may be advisable to remove the edges 
and immobilize until complete healing occurs. Gangrenous derma i 
requires prompt treatment by removing the affected parts of skin an 
applying strong antiseptics. 

ACNE 

Definition.— An inflammation of the glands of the skin with enlnrgcinent. 
appearing as small nodules in the skin. Quite frequently they P‘»ss 

^"^Etiology.—Irrflntion of tlie glands by rubbing, or by the colliir, 
there is nn obstruction to the glandular ojwnings by nccuiniilations 
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or medicinal substances wliieli have been applied. Preparations, as creoiin, 
continued for a time may produce inflammation of the glands. The bac- 
teria always present in the skin find favorable conditions in an obstructed 
gland and soon convert it into a pustule. Acne is secondary to an in- 
vasion of the hair follicles and glands with parasites. (See Demodex 
Mange.) 

Pathology. — Small elevations appear on the skin . They may be scattered 
or appear in groups. As the condition advances a few show' a change to 
pustular form. 

Symptoms. — Small, round elevations varying in size up to that of a pea 
appear on above-mentioned parts of the skin. Inflammatory sj-mptoms 
are present and the skin is quite sensitive. Small, clear vesicles appear and 
soon become turbid, rupture and their contents dry to form a scab. These 
scabs fall off and leave a small area denuded of hair for some time. Some 
nodules may gradually disappear in one to two weeks without disturbance 
of the skin or hair over them. All stages of the disease may be present at 
the same time. 

Prognosis.— The prognosis is good. Recovery obcurs in one to two 
weeks, either by pustular formation, rupture and escape of the contents, 
or by gradual reduction of the inflammatory process. 

Treatment.— Thoroughly cleanse the affected parts of the skin with a 
warm alakline solution; in the nodular stage salicylic ointment (5 per cent) 
may be used. As the nodules become softened the contents should be 
squeezed, after opening if necessary, and washed out with antiseptic solu- 
tions. Internally the administration of Fowler’s solution is usually bene- 
ficial. The appropriate sulfa drugs may be used with benefit. The use of 
tar, phenol, sulfur or salicylic acid preparations is contraindicated in cases 
of acne due to chemical irritations of the skin as they usually aggravate the 
conditions. The use of autogenic vaccine lias given good results in numer- 
ous cases. The ultra-violet lamp is also indicated. 
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'?™Dtoms —The early stages appear as an ordinary dermatitis progres- 

sing^ough the various stages of ” 

tmns nopur Recovery may occur spontaneously at this time, or witn 

proper treatment, but it not it passes on to the 

continue to form and discharge their contents often unnot ced, under the 
"al md crusts. If sufficient to keep the skin moist it - co~ly 
classed as -weeping eczema. The itching is intense, and the frequent 
scratching, biting or rubbing removes the matted hair and crusts 
raw bleeding surface. The skin lesions may occur in one or more sma 
areas or over a gradually increasing large surface. In consequence ot 
continued efforts to relieve the itching by licking and scratching, tne 
inflammation extends into the deeper layers of the skin. Healing occurs 
in three or four weeks with recurrence of the condition. The skin becomes 
thickened and fissured, and bleeds easily. Scales continue to form on 
these partly healed areas. Some of the hair bulbs atrophy or are destroyea 
and only a partial growth of hair reappears pn the surface. A recurrence 
of the condition each succeeding summer is quite common in well tea 
house pets especially among well bred dogs with fine skins. ^ 

Diagnosis.— A diagnosis can only be made by the exclusion of parasitic 
conditions and the more acute forms of dermatitis and acne. Involvement 
of the ears in the form of otitis externa, as well as lesions between the toes, 


often assist in making a diagnosis. , . u 

Prognosis.— "Favorable in the earlier stages, but when the skin becomes 
thickened, hard and fissured, healing is as a rule only temporary, as 
relapses occur. When occurring as result of a chronic internal disease the 
prognosis is especially unfavorable. 

Treatment.— Carefully cleanse the affected parts, remove all the 
and scabs possible, and clip any hair that may he over the part and for 
some distance around the margin. MUd soap may he used for washing) 
also alkaline solution (sodium carbonate 5 pier cent). Upon the condition 
of the skin further treatment depends. If the surface is moist, drying 
powders can be used, such as talcum, zinc oxide, or boric acid. Liqui 
preparations of lead and zinc (Burow’s solution) are also very good. 
Tannic and salicylic acid of each 5 per cent in alcohol often give good results. 
Proper internal treatment is important in all cases of eczema as has 
shown by marked improvement from this form of treatment alone. Mi 
purgatives, especially calomel (0.06 to 0.12) or magnesium sulfate (8. o 
12.), for their antiseptic and laxative action repeated at two- or three-day 
intervals. Fowler’s solution (0.19 to 0,58) daily for dogs gives the bes 
general results and should be continued for a long time. Calcium chlora e 
(15. to 30.) in solution daily acts to relieve the itching. A good diet o 
easily digested, non-irritating foods is essential. Brewers’ yeast given 
daily is often very beneficial. In obstinate cases tissue extracts as are now 
available on the market may be injected subcutaneously at inten'als o 
three to five days. This fonn of treatment often results in a distinc 
improvement of the condition. Ultra-violet light may also be used. 
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PARASITIC SION DISEASES 

FLEAS 

Description.— Fleas are large enough to be seen with the unaided eye, 
but magnification is necessary to distinguish the species. They are wing- 
less insects, with laterally compressed bodies and measure from 2 to 4mm. 
in length. Their covering is thick and dark brown in color. The legs are 
long, powerful, and adapted for leaping. 



[•'ic. 23,— 'Clenocephalides Cftnis (flea of doj?). 
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condition, and irritated areas develop on the skin. Fleas are thought to 

'’XelJfleTrC— ^ 

human flea {Pulex irritans) are intermediate hosts of the tapew VJ 

'"''j^Ur^re-eontrol of fleas falls into two categories: (1) the de^ruc- 
tion of fleas from the dog and cat, and (2) destruction of fleas in jio ■ 
The former involves periodic removal of the fleas from og® ^ 

This may be accomplished by the use of certain insecticides such as PJ 
thrum and derris powder, or 2 per cent creohn ^“‘"tio". Fleas from tu 
dog and cat frequently attack man in the home and at becom 

qiflte a problem. In the destruction of fleas in a home, ^ 

by the miimal should be sterilized, the floor coverings aired and cleaned, 
floors scrubbed, and all rubbish and dry organic matter, ‘ ^ 

breeding places, removed. Immatnre fleas may 'f * lUrs 

by treating floors and floor coverings with naphthalene. Bar , 
and ground near and beneath buildings, after removal of rubbish, maj n 
sprayed with creosote oil or crude petroleum. 

LICE 

Description. -There are two types of lice that infest domestic 
the sucking lice and the biting lice. The members pf 
resemble each other in most particulars but differ in their feeding 
The sucking lice feed upon the blood, while the biting lice feed upon scaie 
and other products of the skin. Neither type have wing^ the legs 
adapted to cling to hairs and the bodies arc compressed. The mting 
arc usually more active than the sucking lice. Tlie sucking j 

elongated heads with protrusiblc proboscises at their tips, while the 
of the biting lice arc short and broad and have a pair of distinct manoi 
situated on their ventral parts. ^ • nnd 

Dogs arc infested with two species of biting lice {Tnchodectescams 
llekrodoxus longllar^us) and one species of sucking lice {Lxnognf^ i 
'inVijcrus). Cats arc infested with one species of biting lice 
Toslraia), and rabbits harbor one species of sucking lice {Jlsemoaip^ 
Tntiricosuit). . . 

Life Cycle.— The life cycle of lice is spent entirely on the host. 1 lie ic 
attaches its eggs to the hairs, each being glued fast by means ” . 
secreted by the female. The eggs arc deposited singly over a period o 
or three weeks. These eggs liatch in from five to twelve days am 
young louse develops into an adult. ^ . ^,,ps 

Symptoms.— llotii ty|>c.s of lice cause irritation to the skin. 1 his r • _ 

in scratching, mhhing or biting by the host, which may result in ’"i ^ 

bruis<s of tlic skin. Animals become restless, may lose tiieir 
general lo^s of condition roiilt.s, which may make them more of 

other di'CiiMni. Tnchodccir.t cams may serve as the intcnncKlmtc i 

Jb‘pyh'di»m cduintnn. . .uw.liiMvtion 

Control.— rndcriunirishmeiit of animals is u factor iii the ”""”1 
of liei*. hilt thcM‘ panisites may gain a foothold uiulcr llic iK'st con 

1 awav from their host, they mny live mr 

* [• not dcstn>ye<l h\ 


Wthoiigh lice will not hrec<l 

;wrio<i of alxint five «!a\-s off the host. Tlic eggs arc 
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majority of insecticides, hence a second treatment is necessary. This 
should be properly timed and in most cases should be done twelve to 
fourteen days after the first treatment. 



Fio 2^.—Linoijn^hus pilifmis (sucking louse of dog). 


Both the biting and sucking lice may be controlled by the use of derris 
powder or a 2 per cent creolin solution. If the creolin is used, the water 
should be soft and lukewarm. The face and eyes should be bathed in 
clear cool water following treatment. 

MITES 

The term mite is usually applied to minute free-living or parasitic 
arthropods. The many species, though differing in size and appearance, 
have certain common characteristics. The parasitic species infest plant 
and animal life, some causing direct injury and others transmitting disease. 

The parasitic mites infesting small animals are Sarcoptes scabici, %’aricty 
canis; Noicedres minor, varietj' cati; Olodectcs cynotis; and, Dcmodex 
canis. 

Sarcoptic Mange. — This is the so-called common mange or “itcli” affect- 
ing the dog, and is caused by Sarcoptes scahiei, variety canis. This mite 
has very sliort legs, the posterior pair not avtcnding beyond the margin of 
the nearly circular body; suckers are present on the first and second pairs 
of legs. The sarcoptic mites burrow in the skin, where they produce 
definite burrows in whicli the females deposit their ova. In from five to 
eight days, a six-Ieggcd larva emerges from the egg. 'fin’s larva soon 
moults and presents its fourth pair of legs, aud become? adult in tuo or 
tlirec weeks. 

Sareoj)ti*s manage may api>ear on any part of the ImkIv, but U'Ually 
appears first in the region of the head. It gnulually spread? and may Ik*- 
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eon.e generalized in four to f Mt;“d'’by%"He: 

first noticeable symptoms. Small \o iorm^- 

and pustules, and these, becoming >• i„vaded 

tion of moist areas which continue to spread. 

soon become dry and yellowish-gray scabs are formed, ^h® hair talB 

'"‘NToTdric Mange.-This is the common mange °f the cat 
by Notcedres minor, variety caii. This mite is smaller and more circul 

than Sarcopics, but otherwise quite similar. ..nd vraduallv 

Notoedric mange of cats begins at the tips of the ears an g 
spreads over the face and head. The acute stages are ^ 

the dog and may continue for months as a very mild conation witn on y 
slight thickening of the skin and scanty scab formation, ^here m y b 
slight loss of hair on top of the head and the skin may become thickene , 
hard and wrinkled. If the eyelids become involved, an intense con]un 

%*abbits andlereets are also affected with Notoedric mange. I” 
it affects chiefly the skin of the head, particulaily around the eyes, nose 
and at the base of the ears. It frequently extends to the h>nd and =om 
times to the forepaws. Ferrets are usually affected about the hea 
feet, especially on the plantar surface and at the root of the claws. 

lesions in the rabbit and ferret are similar to those of the cat. 

Otodeotic Mange.-This type of mange occum in the ears of the g, 
cat, fox, rabbit and ferret and is caused by the mite Otodecies y 
This parasite closely resembles the Psoroptes mite; they have sucker 
tlic first and second pairs of legs in the female and on aU tour pa'^ ' 
male. The fourth pair of legs in the female is small. This parasite 
on the skin in the ear and deposits its eggs on the hairs of this region, 
eggs hatch, in one to three days, into larvie, which moult into nyinp , 
two to three days of feeding. The nymphal stage lasts three to ou 
and the mite becomes adult. „,i,„.p an 

These parasites pierce the skin to suck lympli and thus pr ^ 
inflammation witfi exudation of scrum and formation of crus s. 
animal shakes its licad and scratches the cars, and in advanced 
ears droop and a nasty discharge is observed. It the disease is , 

take its course, a purulent infiammntiou of the external car inaj 
wliich may result in perforation of tlic tympanic membrane. mite, 

Demodectic Mange.— This type of mange is caused by ti 
Demodex cams, which lives in the hair follicles and sebaceous g > 

The parasites arc elongate, and have a liead, thorax and a ) om • 
thorax bears tour pairs of stumpy legs. Tlie life cycle is no w . j,],, 

Ttie mites develop in the skin of the host, and arc quite resistant, h ^ 
to survive for several days off the host. Infection is transmitted . 
roiitact or bv mechanical ineiins. „,„,l,ir.iiic a 

The mites enter tlie hair follicles and seliaewms ghua's. P ' iderfnis 
chrome inlhmnmitlon with proliferation and thickening * (.,ei,ee 

nnd loss of hair. The early indications of deniodeetie mange i.s I | |j. 

of isohtc.1 inihnmnatory areas in which the hair apprsirs as though 
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clipped. The condition gradually spreads and may involve the entiri 
body. There are usually two forms of demodectic mange recognized; 
pustular and squamous. The pustular form is due to bacterial infection, 
which causes the formation of pustules in the affected areas. In the 
squamous type there is loss of hair, thickening and wrinkling of the skin, 
which becomes scaly. 



Fio. 25- — Dtmodcx cants. 
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in washing cats as they do not endure bathing very we . 



Fio. 20.— Sarcoplic mange. 



1 * 10 . 27, — S-3rtofitf (mai>rr n»itf of «f'»SL). 


Sm.*!!! nminM-i, «^uth ns niMiits. ran U- treated wltli n inixtiire nf •' 

'' O.V/r'-'w .'r«!e;r.-'n»- r.ir. U- channel u- v.. ll n-- 1"’"'':’!' ',V. 

ntrrinl -urfn.a- iiadaal «iili n Mninl.lr .Itonfw'IiiiU. I -r ' ‘ 
tVe i"'ide o' thr car. tilt- foll.ittinK iirtHTthm- hat given i vrrllnit 



MtTES 321 

Daily application for a period of three days of equal parts ether, alcohol 
(95 per cent), balsam Peru, and glycerin. This should be follorved by 
the application of olive oil for two to three days. These preparation.s 
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;’;:t":S^\as^br : — of con.ol, U. . 0 . data 

”tt t" L‘“;^bn which is recognized - 

best results is a solution of rotenone-acetone-alcohol m the tollo^M g 

formula: i gm. 

Rotenone . • • • * • 10 cc. i 

Acetone . . ... • • lOO ec 

Alcohol (95%) q.s. • • j. 

Mix rotenone and acetone then add alcohol. 

This formula is marketed in varying mixtures, many being used m a 

'^^TJratment should not be commenced until the physica.1 ooo4?°"j ?^® 
animal is known. It the animal he in poor physical condition with a histo j 
of vomiting or dysentery, it is well to withhold treatment until the physic 
condition is corrected and then treat only a small portion of the bo J . 
time. It is advisable to clip long-haired dogs prior to beginning tne 

^'^The preparation is thoroughly massaged into and around the affected 
areas. Thorough massage appears to hasten improvement. Care 
be taken to prevent any of the preparation reaching con 3 unctival mem 
brane or the cornea. The use of a brush is not advisable. If t 
refuses food, vomits, shows a watery stool or appears depressed, applica- 
tions should be discontinued until the patient is normal. ^ 

The preparation should be applied daily until recovery is comple e» 
each case must be handled individually, the veterinarian s judgmen e g 
the best guide. j j „.>,pn 

Other preparations, such as balsam of Peru, are being used ana 
applied thoroughly have given fairly good results. Thorough applica i 
is an important factor in all cases. . . . ^ f pnic 

In cases when pustules arc present administration of an autog ^ 
bacterial vaccine is recommended. Koentgen-rays are now being use( i 
apparently good results in many cases. 

TICKS 

Dogs and cats, especially the former, arc subject to attack bj 
The food of ticks consists entirely of blood and Ij’mph and all s ag • 
the life cycle are blood suckers. The tick is a small parasite, ha^ mg 
thorax and abdomen fused. The head is lacking but the 
very well developed. Mature ticks bear four pairs of legs, while tlic 
nrc’six-legged. They vary considerably in size depending on the . 

engorgement with blood. The species of ticks most coinmonlj a c 
siiiall lurmuils arc DrrmnccnUir mriabili.i and Itliipicrplmlun ""‘j'”-’ i,” 
Dermacentor variabilis.— This tick is cninmonly called the wood 
or "Aimrican dog tick.” It is widely distriluited in North America. 
may attack iiiaii. liorscs ami otlier imimmals. It is tlie principal vci 
llockv Mountain .simttisl fever in tlic central and eastern states. 
carrii’-s tularemia, iMivine anaplasmosis. ami may cause canine pa • 

lilo Cycle.-The engorgisl female drops from tlie >'""1 =""■ ''‘I 
eggs on tfie groimd. Tlie eggs Iintcli into larvie, usually after iiIk 
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days. The larvae remain on the ground or on low vegetation awaiting its 
first host, which is usually a rodent. It feeds on this host from three to 
twelve days and then drops to the ground and moults into a nymph, after 
about one week. The nymphs again attack rodents and engorge for from 
three to ten days. They then again drop to the ground and moult into the 
adult tick in from three weeks to several months. In this adult stage they 
attack dogs and other large animals: 

Rhipicephalus sanguineus.— This tick is commonly known as the "brown 
dog tick, ” although it may attack other animals. It is widely distributed, 
especially in -warm climates. It transmits canine piroplasmosis. Rocky 
Mountain spotted fever, gall sickness of cattle, and may be an intermediate 
host of the Dirofilaria inunitis. 



Fig. 30 . — Bhipicephalus sanguineus (brown dog tick). 
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adding 4 ounces of derris powder having a rotenone content of 4 per cent. 
The wash should be applied at intervals of fi\'e days. The application of 
the powder is simpler, but a more thorough covering is obtained from the 
wash, which also has a longer repellent action. 

The control of Rhipicephalvs sangrdneus is more complicated than that 
for Dennaceyitor variahilis, because the former tick lives in dwellings and 
other buildings. All cracks and crevices, in rooms which the dog has 
inhabited, should be dusted with derris powder. The procedure of dusting 
both the dog and the quarters inhabited by it, will in time eradicate this tick. 




Fia. 31. — DmnaccTUor Tariabili9 (common wood licit) . 


BERMATOMYCOSIS 
Vegetable Parasitic Disease of the Shin 
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HERPES TONSURANS 

Ringworm. Red Itch 

Etiology.— This disease is produced by the Trichophyton tonsurans or 
other similar forms of fungi which are usually classed as the trichophyta. 

Pathology.— The fungi develop around the shaft of the hair and extend 
down into the follicle but not to the root. The hair becomes brittle^ splits 
and breaks off close to the skin. The enormous number of spores that grow 
in the follicles and beneath the epidermis set up inflammation, especially 
in the parts of the skin thickly covered with hair. 

Symptoms. — Ringworm occurs in all small animals but is most common 
in the dog. The lesions may be found on any part of the skin but usually 
appear on the head and legs, parts frequently in contact with objects har- 
boring the parasite. 



-. 1 , 


Fig. 33.— RingA^orm. 
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Exaumation.— The external ear (concha) in dogs varies greatly in size 
depending upon the breed and size of the animal. It is easily examined by 
direct inspection. Careful examination should be made for wounds, bruises, 
hematomas and scars. Long hairs in certain breeds will interfere to a cer- 
tain degree with the examination. In cats and rabbits an inspection of 
the external ear can be made without difficulty. Note sensitiveness to 
manipulation. 

The e.xternal ear canal can be inspected in ordinary daylight 'but the 
e.xamination is facilitated bj- the use of an ear speculum and mirror to 
reflect the light to the bottom of the canal. An otoscope is very useful in 
making such an examination. The operator should exercise care in the 
examination by either muzzling or taping the animal. Examine the external 
canal for inflammation, tumors, foreign bodies, cerumen accumulations and 
parasites. 

WOUNDS OF THE EAR 

Various degrees of wounds are observed involving the concha. Bites 
from other animals are the most common causes. The lesion may be a 
simple scratch or cut in the skin or the entire structure may be split in 
various degrees. Extensive wounds are often found in all the animals. 
Constant shaking the head especially in long cared dogs often leads to 
extensive injury to the outer margin of the concha. This type of injury is 
often brought about by the parts being irritated by insects (flies) and 
parasites Ifiiodectes cynotis). In some animals the thick, heavy, carti- 
laginous conchal base may be fractured by external violence. 

Symptoms.— In dogs careful shaking of the head and holding it to one 
side, crying and evincing pain when the ear comes in contact with objects 
are often noted. Careful inspection will reveal the nature and extent of 
the wound. 

Prognosis.— Favorable in most cases. In dogs with long ears, and when 
the wounds are e.xtensive, it is difficult to prevent their shaking the head 
and aggravating the wound, which will materially influence the healing 
process. 

Treatment.— In recent wounds the etlgcs should he carefully cleaned, 
straightened with the scissors if necessary, and approximated with sutures. 

To facilitate union in some cases it is necessary to hiintlnye the cars over 
the top of the head using a cap to cover the entire head to hold them in 
place. Frequent dressing (twice daily) is advisa!)le. .\ppl.\' horie acid 
powder as an antiseptic and to ]>revelit adliesions of the parts hy the .-.eere- 
tions. IVhen e.xtensive tearitig of the entire .structure is found, it is netvy 
sary in some case.s to remove a portion of the ear-flap. In thi-. ea-e it is 
liest to remove a similar jiortion of the iiorinal ear so that the ears will In- 
symmetrical after healing takes place. 


( scr ) 
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ulceration of the concha 

shake its head violently, injuring still further the 

Srved esptiallv in older animals. Other diseases such as ot.tis and 
eczema produce it in a similar manner. Hunting ^rugh 

affected from the ears becoming injured while going through b 

'^"sy^ptoms.-The condition is easily diagnosed as 'j 

obLved on or near the edge of the car-flap. The constant shafang and 
holding the head to one side are the most pronounced 
examination the part is usually found edematous, hot, painful and more or 
less hemorrhage present. Dried blood will be found on the margins 

car-flap. Should the Assuring be deep it may be infected. _ ^ 

Proraosia.-Should not be made very favorable as thpe is usually some 
loss in the ear-flap, which in some animals would be serioiw by ?' 

Further, the condition is often resistant to treatment. The prognosis 

less favorable in okl animals. n ennn 

Treatment.— Tim part sliould be first washed with an alkaline s p> 
to remove ail dried crusts and other accumulations. Apply S“ver niira 
solution (2 per cent) to stimulate granulation. Follow by an 
dusting powder (iodoform; xcroform). One of the essential factors 
protect tile ears from further injury and irritation. This is best ^ 

bandaging the ears over the top of the head and using a head cap. 
quent dressing with the above materials is advisable. If the 
is due to insect bites the animal should be protected. 
the ears should also be protecte<l from further injury by light licad \ 
or bandage. 

HEMATOMA 

llematomata are frequently found in dogs with long pendent ear^ The 
condition is not uncommon in cats. Other animals are seldom a ‘ 
Etiology.— This condition is brought about tbrough traumatism. . 
often it occurs secondary to otitis or ulceration of tbc concha, i he , 
toniii results from a rupture of the capillaries and an extravasation o ) 
or serum between the skin and conchal cartilage. .11 

Symptoms.— As a nilc hcnmtoina develops suddenly. 1 he nnmial i 
the head sideways, the nlTected car down and fretpicntly shake-s 1 s le • 
The ear-llap is sensitive to the touch, and a distinct bulging of the s i 
tlie nplHT or l<»%\er surface is noteil; iMith surfaces may 
enlargement will Ik* found seiiMtive, hot and nuelnating. >Mien o 
vtanding, the nente synqitnms will he ahvont and some orgamw 
ti’vsue will be found aminul the margins of the enlargement. 

PUriMia.— This is made on the locxition of the enlargement, 
lion and the ab'cnee of markesl iiifl.inuimtory symptoms. 
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Prognosis.— Favorable in most cases. 

Treatment.— Several modes of remedial procedure have been used. The 
principles involved in the treatment in order to be successful consists in the 
evacuation of the contents, maintaining the separated tissues in contact so 
that union can take place, and keeping the ear-flap quiet. This is best 
accomplished perhaps by the following: shave the hair over the area and 
thoroughly disinfect the surface by painting with iodine. Make the 
incision at the most pendent portion of the enlargement and of sufficient 
length to permit all the serum, blood clots and organized tissue to be 
removed completely. Press out all the fluid and bring the separated 
tissues in contact with the cartilage. Retain in contact by suturing with 
interrupted sutures which pass through the concha. The sutures should 
be placed so that the skin is held in intimate contact with the cartilage at 
all points. A dressing of iodoform should be applied and the ears bandaged 
over the top of the head to insure a quiet position and sufficient external 
pressure to prevent any further collection of serum. The dressing should 
be changed daily. In a week or ten days the sutures may be removed and 
the bandage discontinued. This method must be rather rigidly adhered to 
if good results are expected. Other methods such as removing the collec- 
tion of material and injecting Lugol’.s solution or tincture of iodine have 
been used. 


OTITIS EXTEENA (OTOKEHEA) 

Involvement of the internal portion of the external ear with various 
degrees of inflammatiiin is very common in dogs with long pendulous ears. 
In dogs, cats and rabbits from parasitic invasion. It is frequently uni- 
lateral, but in a number of cases both ears are involved. Middle aged or 
older animals are affected most commonly. 

Etiology.— There are a variety of things having to do with the cause of 
this condition-; (a) accumulations of cerumen and dirt and common causa- 
tive factors. These substances cause irritation to the walls of the external 
canal resulting in inflammation and pyogenic infection. Animals with 
long pendent ears tend to retain these materials and decomposition and 
infection are thus formed. (6) Retention of debris from acute attacks 
lead to further irritation and often produces a chronic form of the disease 
with considerable thickening of the tissues, (c) In young animals the 
condition is frequently associated with distemper. Secondary infection 
during the progress of the disease involves the auditory canal, (d) Occa- 
sionally in dogs and cats but more commonly in rabbits, invasion with 
the parasite Otodectes cynotis occurs. In this case the entire canaj is 
involved, even the internal ear. The parasites produce e.xtensive irritation 
and an aggravated form of the disease, (e) Alay result from ulceration of 
the concha and hematoma by extension of the process from continued irri- 
tation. (f) Often involved in cases of eczema. 

Symptoms. — In the early stages and when the condition is acute the 
animal shows restlessness, shakes and scratches its head and ears with its 
paws almost continuously, and rubs them against objects. .Along the 
margins of the ear is often noticed a blood-mi.xed discharge. Direct c.ymi- 
ination reveals the car to be hot, sensitive and the surface covered with a 
thick waxy secretion. Owing to the swelling of tlie skin and contiguous 
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1 ,TTi ic of+pn nppessarv in order to examine tlioroughly 
tissues an ear speculum is otten nMes_ y p+ppps ulceration takes 

is Sv held in a fixed position, and if one side only is affected it will be 

held to Aat side. The condition may produce ”^P™%ery 

deafness In rabbits, when due to parasites, nervous symptoms are y 

common. This has been observed in dogs. Such parasites may be readi y 

"“in'the X-oniffmm there will be extensive proliferation 
tissue projecting out into the auditory canal. The mass is nregular i 

often pedunculated, and will in some cases close the entire open'^g- 
Diagnosis.-The characteristic discharge and other symptoms as 
scribed make the diagnosis simple. Examination of the discharge 
be made carefully to determine whether parasites are present or not. 

Prognosis.-In the acute' form, favorable. After extensive proliferat e 
of tissue has taken place the prognosis is less favorable and recovery 

Treatment.— Both ears should be examined carefully to determine the 
degree of involvement. It is essential in the first place to remove a 
and cerumen ■which has accumulated except when parasites are / 

In this case the parasites should be destroyed before removal. An a 
septic powder (boric acid; xerifonn; tannoform) is worked down caret y 
into the canal to produce antiseptic action and to prevent the secre to 
adhering to the skin surface. This treatment should be applied daily un 
the inflammation and swelling subside. In cases where extensive iniec i 
is present the appropriate sulfa drug is indicated. ^ , 

In the chronic form with proliferation of tissue and ulceration the can 
should he cleaned and the surface thoroughly cauterized with silver ni a e. 
To prevent undue cauterization follow by salt solution, i^fier the u cera 
tive process is reduced antiseptic treatment can be substituted. _ bevera^ 
weeks’ treatment is often required in this form. Should the animal con 
tinuc to shake the head and aggravate the condition a head cap may 
employed for a few days. In long-eared dogs the ears should be 
every few weeks as there is danger of recurrence. Should parasi es 
present treat with antiparasitics such as 5 per cent phenol in glycerin, 
balsam of Peru, alcohol, ether and glycerin equal parts. In cats it is 
visable to use preparations containing phenol. The cars should no 
cleaned until the parasites have been destroyed. Such a practice may p 
vent the infestation of other animals or quarters. 


OTITIS MEDIA AND INTERNA 

This condition is not very common in small nniimxls. k”ius 

frccpiently in rahhit.s from parasitic invasion. Tlie diagnosis is (U 
tlie ctmdition is iiMially complicated with involvement of ^ 
nerve, or paeliyineningitis. Xo treatment is of any value. 
would he indie.ited t(» control the nervous symptoms. 
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TUMORS (NEOPLASMS OF THE EAR) 

Neoplastic formations are not so common in this location. Papillomata 
occur commonly on the inner surface of the outer ear, but malignant 
tumors are rarely seen. Distentions of the sebaceous ducts are occasionally 
seen. 

Papillomata.— These are found on the margins of the skin or in some 
portion of the vestibule of the ear and appear as single or multiple excres- 
cences. They are flat, oval or cauliflower-like in their growth. The sur- 
face is smooth or roughened and frequently covered by a thick, greasy 
material. 

Symptoms.— The presence of tumors often leads to irritation and may 
produce otitis. (See Otitis.) On examination they are observed either as 
isolated single tumors or multiple tumors and with smooth or irregular 
surfaces. They are often pedunculated and stand out prominently. When 
in the lower portion of the canal they may completely occlude the opening. 
The diagnosis can be made positive by microscopic examination. 

Prognosis.— Favorable. 

Treatment.- Operation is advisable. When large numbers are present 
the animal should be anesthetized and the entire surface cleaned and dis- 
infected. The tumors are removed as close to the base as possible, best by 
the scissors. The base should be cauterized by the actual cautery. The 
after-treatment consists in keeping the part clean and using an antiseptic 
astringent powder (tannoform). If necessary a head bandage or cap may 
be used to keep the ear quiet. 

Sebaceous Tumors or Cysts.— These are recognized by their rounded, 
well-defined appearance, absence of inflammatory symptoms, and the 
character of the contents. 

Treatment,— The cyst should be opened well, all of the secretions pressed 
out, and tincture of iodine applied to destroy the gland. It may be neces- 
sary in some cases to open into the gland and destroy it by silver nitrate 
or the actual cautery. 

DEAFNESS 

Etiology.— This condition is observed from diseases affecting the internal 
ear, from closure of the external canal or it may be congenital. Paralysis 
of the auditory nerve may be the result of general infection (distemper) or 
ptomaine poisoning. Deafness is noted very commonly in puppies, some- 
times several in a litter will be affected. This no doubt is due to improper 
development of the auditory nerve or other structures of the intenud ear. 

The condition is acquired in some cases from disease processes and infection 
extending to the internal ear. Complete closure of the external ean.'il will 
produce at least a temporary deafness. 

Symptoms.— The most pronounced symptom is failure to obey coimnaiiils. 
Puppies deaf from birtli do not bark or make any definite soiiml',. Jii 
congenital deafness the examination will reveal notliing abnormal aitb the 
external ear. In acquired deafness in some ca.ses tlie cause may be fomi<i. 
such as closure of the external canal. 

Prognosis.— Unfavorable in all cases of congenital origin or in e.-i-e-, dui' 
to external infection or parasites entering and destroying tlie internal ear. 
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It is favorable in some cases of closure of the external canal with cerumen 
or tumor formation. 

Treatment.— In congenital deafness no treatment seems to be of any 
value. If the deafness is due to paralysis of the auditory nerve small doses 
of strychnine would be recommended (0.001 once daily). Examination of 
the external meatus should be made and, if closed, it should be dilated and 
the cause removed. 

EAR FISTULA 

Etiology.— Dentigerous cysts are occasionally found in the temporal 
region and have their opening in the auditory canal. Wounds of the 
cartilage of the ear, either from sharp objects penetrating this region or 
from other causes may lead to a fistulous opening. 

Symptoms.— The presence of a thick, white, glutinous discharge either 
into the auditory meatus or to the outside should be regarded with sus- 
picion and the parts thoroughly examined. Often the hair will be removed; 
at the point of discharge it will collect, become dried and form crusts. 
Pressure over the region will often reveal the point of discharge. The 
introduction of a small flexible probe will make the diagnosis positive. 
There is in nearly all cases some enlargement in the tissues adjacent to the 
fistula. 

Prognosis.— Ail fistulie involving the cartilage of the ear should not be 
considered in favorable light. As the process is a progressively destructive 
one, healing is difficult. 

Treatment.— The part should be shaved and cleansed thoroughly. Intro- 
duce a flc.vibie probe to determine the extent of the fistula and the tissue 
invaded. A free opening is made and all necrotic tissue removed. Pack 
the wound with iodine gauze. A head bandage should be employed to 
keep the pack in position. Dress the wound daily. After a few' days it 
may be treated as an open wound. Some cases will require amputation of 
the concha. This, however, should be avoided if possible. 
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CHAPTER I 

DISEASES OF THE EYELIDS 

Examination. -This is easily accomplished in ordinary daylight, or 
artificial light. The following points are worthy of consideration: (a) note 
the position of the lids, whether they are normal or the degree of abnormal- 
ity if present. (6) Note the reaetion of the lids to ordinary stimuli, this 
is important to determine different degrees of sensitiveness, (c) Inspect 
the margin of the lids to determine whether or not the outline is regular, 
the presOTce or absence of the eyelashes, (d) Palpate the external surface 
for irregularities, tumors, etc. (e) The condition of the hair and surface of 
the eyelid should be inspected for wounds, denuded areas, eczema, mange, 
etc. (f) Evert the lids noting the resistance of the supporting structure and 

the condition of the conjunctival surface. _ -^lotinn tn 

Various positions and reactions of the lids bear an important relation to 
different forms of paralysis and other diseases. 


WOUNDS OF THE EYELIDS 

Various degrees of wounds are found involving the 
of different degrees are quite common from injuries ?r 8 ^ 
caught on sharp objects and torn. These ® j 

of the lids, or the entire structure. Even slight 

be considered important on account of the deformity, entropion or ectropion 

actual condition present. The wound should ‘ilea^ed and 
boric acid solution (2 per cent). adhesions have taken 

surface with flexible collodion or airol P®®* . , _„i;pa Irritating 

place the sutures may be removed and a “PP{;f 

substances should be avoided to preven irri . * 

When edema is present as a result of the mjurj , v “™ ‘ 

are useful. If abscesses develop-they are °P, j", ’ ■ ‘ attention 

boric acid powder applied. All wounds should be given carelul 

to prevent complications in the eye itself. 

INFLAMMATION OF THE EYELIDS 
Blepharitis 

Defuution.-An inflammation of the eyelids often leading to edema and 

suppuration or abscess formation nroducinc condition: 

Etiology.— Several factors ha\c to d P » //,) Mnnpc, 

(n) wounds and bruises often develop into n I'-cc- ^ ^ 
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mrtic.larlv follicular, is a frequent cause in dogs; and sarcoptic mange in 
Lts. (cl Eczema, (d) Exposure to cold winds, water, etc., seen in hunting 
dogs (e) Spread of inflammation from the conjunctiva. (/) oreg 

-tthS’h“ t: 

made to determine the cause of the inflammation, whether it 

nnrn^ites. trauma, eczema, or other things- . 

Prognosis.-The prognosis is favorable in most cases unless comphcatio 

involving the eye are present. » ,v 

Treatment.-Treatment must be applied to remove the cause of t 
condition. When due to mange mites non-irntating antiparasitic agent 
are recommended. Balsam of Peru has been very satisfactory tor tms 
purpose. In eczema the surface of the lid should be freed of all scales an 
other accumulating material by washing, and astringent antiseptics aPP''^ 
either in the form of solution or dusting powder. Abscesses when Pta^e 
should be opened and proper drainage afforded. All foreign bodies presen 
must be removed and the wound treated with boric acid solution ( P 
cent). 

MALPOSITION OF THE EYELIDS 

Several malpositions of the eyelids are met ■with, especially in 
Certain breeds of dogs are predisposed thereto from their breeding. ^ 
abnormalities most often found are: (a) entropion, ectropion, \p) 
ptosis, {(I) paralysis of the orbicularis, and (e) spasm of the orbiculari . 

Enrtopion.— -Definition.— An inversion of the eyelids either in part or t le 
entire lid. Entropion is usually' complicated with trichiasis in wmich tne 
eyelashes cause more or less direct irritation and injury to the conjuncti\a 
and cornea. Enophthalmus predisposes to this condition. 

Etiology.— It often results from the cicatrization of \N'Ounds, chroni 
inihunmation of the lids, and mange. Certain breeds of dogs seem to )e 
predisposed to this condition. 

Symptoms.— Tlic eyelid is turned inwardly against the cornea. I ic 
eyelashes coming in contact with the cornea, produce inflammation, sup- 
puration and in some cases ulceration and opacity. There is copious is 
charge of tears, and pus. Tlic conjunctiva will be found reddened an 
congested. , . 

Prognosis.— Fuvorahle. TIic condition can be corrected in the inajon } 
of cases. ^ ^ . j 

Treatment.— 'Die injury to the conica or conjunctiva may he trea^ 
with horie acid solution (2 j)cr cent). Surgical treatment is ncccssarj i 
order to afford permanent relief. An cUi])tical piece of skin is 
from tlie eyelid, parallel to the margin and about J to i inch from > 
c<1ge of the lid. . .. ^ 

Kntnipion forceps are to gni'tp a sunieient fohl of the skin so i* 
when it and sulurtnl the c<!ge of the lid will he dniwn outuan 

everte<l. f’are should he u>e<l to av*»id injury to the rli-eper structurts o 
the margin of the lid. .\ ct-rtaiii amount of jmlgmtMit is 
determine the amount of skin t<» remove in each caw*, .\fier 
wound is with an impeiwious drc'-'ing (flexihle • 

n-itteb In two or lhr(-<* days the suturi^ may he reinovcsl. Iteco'tr 
promr' and compU-tr in mo'-t c-a^cs. Tlte injeelion of sterile inineni 
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(licavy) under the skin of tlie affected lid in an amount sufficient to bring 
about the normal position of the lid, often leads with good results. Eye com- 
plications should be treated according to their condition. 

Ectropion. — Definition.— An eversion of the eyelid in part or the whole 
lid. It is rare in animals. Some breeds are more predisposed than others 
(bloodhounds, pointers, St. Bernards). The lower lid is most frequently 
involved due to the lesser curvatures as compared to the upper. 

Etiology.— The common causes of this condition are: wounds with cica- 
trix formation, lacerations of the margin of the lid, ulceration and abscess 
formation of tbe lid, and inflammation of the conjunctiva. All of these 
conditions tend to force the margin of the lid outward. Paralysis of the 
facial nerve allows the lower lid to fall outrvard. 

Symptoms.-The prominence of the conjunctiva of the lower hd and the 
formation of a more or less deep gutter from the separation of the palpebral 
edge from the cornea are present in all cases. The conjunctiva is reddened, 
thickened, and there is a more or less constant flow of tears down over the 


Prognosis.— The majority of cases can be relieved by surgical means. It 
might be possible that the operation will need to be repeated to properly 

‘‘^Treatment -InTild cases, resulting from congestion of the conjunctiva, 
relief is afforded by removing the cause and treating with mild astringents 

and antiseotics (0.5 to 1 per cent zinc sulfate solution). , , , 

When the conjunctiva is chronically ‘hiekened forcing the palpebr^ 
edge outward, it is advisable to remove a portion of the conjunctn a. i he 
resulting contracture of the wound in healing will bring the lid back m posi- 
fen Codmnin solution should be instilled into the tissues before operating 
■fri TpHiif’p tVip T)a,iri ^nd control the hemorrn&^e* ... y • jv* 
Several operat ons have been used successfully in re leving this condition 
The mmovaTof rv-shaped portion of Ae lower f 

the lid free, and bringing the edges of the 

been successful This forces the margin of the lid upward and in 
The amount of tissue removed will depend upon the degree of correction 

^“ALTher method frequently employed is to remove a 

riiangle will depend on the 

’^'=^s.-i)fep.nropto.».-Defin«^droppmg^_fid^ 

eyeball, enophthalmus, etc. 

Etiology.— The causes are various: ^ nf tlie conical 

(n) It m.ay be sympathetic, growth-, or 

sympathetic nerves. 'Wounds and injur - produce pto-'i--. 

enlarged glands, in its cervical or intrathoracic course will produce , 



33Q DISEASES OF THE EYELIDS 

(b-\ Ptosis is often paralytic produced by a paralysis of the muscles of 
th Uer eyL ^ a lesion of the muscle or its nerve supply. 

W It niJy result from fracture of the orhital rim or process of the 

W^T^om pressing on the cerebrum or cerebellum have been known 

(Xptok often follows distemper, and other general diseases. 

(f) Very often tumor formation on the upper eyelid will gradually o 
come the muscular action and drag the eyelid downward. 

Syinptoms.-The position of the upper eyelid, which hangs downward 
and partially covers the eyeball, is characteristic. All 
animal indicate its inability to move the eyelid to any degree. 
important thing to be considered is the causative factor, and the examin. 
tion should be made to determine it, if possible. , 

Treatment.— The treatment should be applied to remove the cause, 
sympathetic and the lesion apparent an attempt should be made to correct 
it. Very often the cause is central and cannot be removed. Potassium 
iodide in small doses is indicated. If of paralytic origin nerve stimulants, 
such as strychnine sulfate (0.001 daily) may be tried. Tumor forma lo 
on the eyelid should be removed conserving as much of the lid as possioie. 

Paralysis of the Orbicularis Nerve.— Definition.— Paralysis of the taciai 
nerve, probably of central origin, may be peripheral in which the eye is 
held open, the lower lid relaxed falling away from the eyeball. 

Etiology.— The cause of paralysis of the orbicularis may be wounds or 
contusions of the nerve leading to temporary or permanent paralysis. 
When of central origin it often results from hemorrhages in contact witii 
the nerve at the point where it leaves the brain; or thrombus fonnation m 
the left posterior cerebellar artery interfering with the nutrition of ic 
nucleus of the facial nerve. Tumors of the brain, and chronic lesions rcsii 
ing from distemper have also been found to produce it. • *i « 

Symptoms.— The lack of ajinmetry of the two sides of the face is i 
most apparent symptom of facial paralysis. The side paralyzed nas 
relaxed and drooped appearance. The eyelid will be drooped to a degre 
and cover a portion of the eyeball but cannot he closed producing a cont i 
tion of lagophthalinus. There is a very noticeable absence of winking o 
the lids. Palpation of the lids will at once reveal their condition. ^ 
Prognosis.— If of peripheral origin and resulting from simple contusing 
favorable termination may be looked for. However, if indications poin^ 
central origin the condition is often pennanent. The (legrcc of injurj ‘ 
the nerve will detennine the prognosis. Unfortunately in many cases i 
cannot l>e accurately detenuined. 

Treatment.— As tlic eye cannot he completely clo?ie<l, the cornea is - 
po«cd and may Iwcomc dry and in]urc<l. An attempt sliould be ma c 
correct this if ]K)ssihlc. Oily coUyria should he instilled in the c> c 
three times dally. Massage over the course of the nerve trunk "i 
stimulating liniment (white rmiinent, soap liniment) often 
results. Internal ndministratmii of stryelminc sulfate (O.Odl “i 

mice dailv) should Ik* cyintinm*)! for n few ilays. If n« ri*sults are o > 
from the treatment after a cmirNc of two to tliree weeks further iimk n * 
sliould l>c (re^nitimiwl. 
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Spasm of the Orbicularis Nerve.— Definition.— A tonic 
or clonic spasm of the eyelids. It may occur periodically or be continuous. 
In the tonic form the eye is more or less permanently closed and constitutes 
usually a reflex sjTnptom of a local eye disease, such as keratitis, panoph- 
thalmitis, conjunctivitis, or the presence of foreign bodies in the eye. 
Naturally the vision is interfered with by the original affection as well as by 
the spasm of the orbicularis nerve. 

Clonic blepharospasm is observed in dogs following distemper w’hen 
chorea-like movements are a sequel. Rapid contractions and relaxations 
of the lid (winking) take place. Twitching of the muscles of the face and 
ear often are associated with the eye symptoms. 

Treatment. — An examination of the eye should always be made to deter- 
mine the cause of the condition. If the symptoms result from local affec- 
tions, treatment must be applied to relieve the special condition. It no 
local involvement can be found, treatment is out of the question. Iwitch- 
ing of the eyelid as a sequel to distemper may disappear m a few weeks, 
or may remain permanently. Treatment has been unsatisfactory. 


TRICHIASIS 

Deflnition.-An abnormal position or direction of the eyelashes. The 
condition, as a rule, is not observed in animals unless the lashes are ducted 
toward the cornea and more or less injiuy to this membrane occurs Trich- 
iasis is often congenital in dogs, although it may be acquired. The 
smaller breeds of dogs are most often affected (Pekinese and Japanese 

-TL°Sl“afsySptoms are lacrimation, keratitis, bleph- 

Symptoms.-The Pr'M'Ph s^P be examined by 

arospasm, and ulceration ot tne cornea. ^ will 

elevatine- the lids and after cleansing with tepid water the lashes will 
be see7taktaran abnormal direction. Exten^va irritation and injury 
have been observed in such cases when they have been neglected. 

Rog^osis.-Zorable, except when the complications lead to corneal 

DISTEICHIASIS 

. . j-,- :„wV,!r.li. there are two rows of e.vclashes present 

Deflmtion.-A eonditmn is usually normally directed wliilc the 

on the margin of the Pl/evcAall. The smaller breeds of dogs arc 

mtT "ftS,'“. -X^ahtrSal lashes grow out from the puneta or 

ADHESIONS OF THE ETELIDS 

A iionnal .adhesion of the ,bi.f™ri,VHl!revelX^ 

period of twelve to fifteen daj At tin pc 



diseases of the eyelids 

tw.r function uni.s TpirSy- 

KtaS " een the eyelids and the eyeball, the tnargins of the hds 

ankyloblephaton the Palpebral fissure 

where the opening should be. i .u n + 1,0 Url if the outer 

Treatment.- A small opening is made through the 
canthus, a grooved director inserted and the 
to the inner eanthus. The after-treatment consists in 
with a boric acid solution (2 per cent), and applying vaseline to the lid 

margins to prevent further adhesions- ^ i u i ficcnrp which 

In blepharophimosis there is a narrowing of the 
makes the eye appear much smaller than normal. It is “f*?" ‘ j ^,g 
with trichiasis or entropion. To correct it the palpebral “P'ld'PS , 
enlarged at the external canthus, gnd the skin sutured ’^“'5,,^ “t 
upper and lower lids to prevent adhesions. This operation will a'®® 
trichiasis or entropion it either should be present. Ixeep the wound cle 
and apply a mild ointment to the recently incised margins. , 

Symblepharon.— This is an adhesion of the eyelids to the eyebi , 
has been observed in dogs and cats. The majority of cases are ' 

Occasionally an acquired sj-mblepharon is found due to j. ° 

de.struction of the conjunctival membrane during the course of d',p, V- 1 ' 
All examination of the eye will at once reveal the condition. 
cannot he everted and are found adherent to the eyeball. ^ 

Treatment.— Separation of the lid from the eyeball is possible, 
animal should be anesthetized. The lids are carefully separated so 
the eyeball is left intact. The operation can be done satisfactorily ^' l 
fine pair of scissors or a very small scalpel. After the operation is comp e 
all hemorrhage must he controlled and an antiseptic ointment , 

the lids. Yellow oxide of mercury ointment has proved satisfactory 
this purpose. It should be applied daily. 


LAGOPHTHALMUS 

Definition.— An incoiniiletc closure of the eyelids in which a ” 

the cornea is left cxposeil. When the ctirnea or conjunctiva le co 
uudy expii'Ct! to the air without the iionnal secretions covering 
liwoine irrilnteih inllameil and mtious alterations take place. 
hr.iiu*s are thickened, the i*ornea opaque and dry, and inay j. 

iierforatisl. 'Pbe tears follow the angle of the eyelids and llo" ‘ J* • 
the fnee. The conditi«»n K hronght about in mo-^t nl^e^ »> 
i-Kophthnlmns, enlargement of the eyeball, ami soine few ea^e^ 1 • • . 
,Tl\n' oil.icularis mrvv. W.m.i.U nf tl.v IM- will. vM. nsivv I-- -f 
j-tanco may al-^ pnahav il. 
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Treatment.— The first indication is to remove the cause, if possilile. 
If this cannot be done the only thing left is to protect the conjunctiva and 
cornea from desiccation and eventual destruction. Oily solutions are best 
for this purpose. Instill them into the eye once or twice daily. 

TUMORS OF THE EYELIDS 

Several varieties of tumors are found on the eyelids of small .anitnal.s. 

Papillomata.— IFarte.— These are not uncommon in dogs. In old dogs 
and cats, horn-like growths are found as outgrowths from the walls of 
Meibomian cysts. Small warts are also seen developing along the margin 
of the lid, or on the skin over the eyelid. 

Treatment.— Small warts appearing on the margin of the lids, or .skin, 
are removed with the scissors. Cauterize the base of them with silver 
nitrate, and follow at once with salt solution to prei-ent umliie caustic 
action and injury to the cj'c. Conserve as much of the eyelid as i)o.‘>sihle. 
Warts projecting out from the Meibomian glands are opened and curettc<l 
with a small instrument. The base of the warts should be carcfiill.\’ 
cauterized. 

Chalazion.— jl/et'homtnn Ct/st.— These are small cystic growths, appear- 
ing on the free margin of the lid, or on the skin, standing out prominentl.v. 
They are sebaceous cysts having no in/laminator.t- reaction and tilled, as a 
rule, with a thick honey-like material. A true chalazion is a retention of 
the secretions of the Meibomian glands. are frcf|nently fibserwd in 

dogs, more cointnonly in mature animals. 'rhc.\' form a^ linn, cireiiin- 
scribed swelling, gradually enlarging until thc.v reach the size of a pea or 
walnut. A difl'erentiatioii is difiicult to make as they re’semble .'■ebaeeous 
cysts. Their development often leads to a horn.\--like e.\-ere.'eenee on the 
surface, and often take on the character of a malignant growth. liie\ 
may involve the free margin of the lid, or extend to the entire structure 
of the upper eyelid. 



340 


DISEASES OF THE EYELIDS 


Treatment.— The contents of the cysts are discharged. This is best done 
by crushing the small cyst with an artery forceps. Iodine is then applied 
to destroy the gland and cyst wall. 

Granulomas. —Resulting from wounds, granulomatous tissue is often 
found developing on the free margin of the lids, or on the surface. This is 
easily determined by its general appearance. If there should be doubt a 
definite diagnosis may be made with the microscope. 

Treatment.— Complete extirpation is indicated. Cauterize the base of 
the tumefaction with silver nitrate, or actual cautery. 

Malignant Neoplasms,— Several varieties of malignant tumors have been 
found involving the eyelids of small animals. Epitheliomata, sarcomata, 
carcinomata, and tuberculomata are the ones most often observed. 

Diagnosis.— A diagnosis is made partly on the character of the growth 
and finally by microscopic examination. 

Treatment.— Complete excision of the tumor should be attempted as 
early as possible. When the entire eyelid is involved treatment is of very 
little value. Recurrence of the tumors is liable to occur after operation. 
In removing the tumor as much as possible of the eyelid should be saved. 
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DISEASES OF THE CONJUNCTIVA 


Examination. — Examination is simple in the dog and cat. The animal 
should be held either by an assistant or restrained so as to facilitate the 
examination. Ordinary daylight or artificial light may be used. The 
lower lid can be pulled downward by placing the thumb on or near the pal- 
pebral margin, and the upper lid pushed upward with the index finger of 
the same hand in a similar position. This manipulation will expose nearly 
all of the membrane. The examination is made for inflammations, foreign 
bodies, cysts, tumors, and wounds of various kinds, \ieious animals 
should be restrained by taping the mouth or by general anesthesia. 


CONJUNCTIVITIS 

DefimHoii.-Inflammation of the conjunctiva. In small animals various 
types of inflammation are of frequent occurrence. These animals are 
selected to injuries which often involve the conjunctival membrane and 
infectious diseases (distemper in dog and cat) which 
of inflammation The xerosis bacillus, Staphylococcvs albns and htaphy 
?oc“^ ""streptococcus, diphtheria bacillus 

less present in the eye leading in many cases to local infection and inflam 

“h “noted further that the conjunctival membrane is very vascular, rich 
in S cells, and sensitive to outside influences, all of which tend to 
favor the development of inflammatory conditions. 

The following forms of conjunctivitis are recognized . 

(a) Catarrhal, Qi) purulent, (c) parcnchj-matous, (if) croiipou , t ) 
licular, and (fl exanthematous inflammation of verj- frequent 

Catarrhal Conjunchvitis. characterized hv congestion, swell- 

occurrence in all small animals. It i nr mnrnnnriilcnt. 

ing, and a discharge which ^s 5 oci■ltcd with or secondary 

Etiology.-Catarrhal coniunctnut.s is of.^ ^Tsal ^'arrh, bronchitis and 
to other diseases, such as eczema, distc p » 

some constitutional diseases. . • i f...,,, iniurie-' of 

Mechanical conjunctivitis often occurs m " - the 

various kinds, foreign bodies, dirt or d ist ^cttii g 

membranes. Cold winds sometimes piw u prodnee it .‘Serious di'- 

Irritating colh-ria instilled too often ina% P™ " 
turliaLL L frequently observ^l from ^ro^ m u i - 

Infection no doubt plays . and dewlo,. 

junctivitis. The ordinary infection constantl> pn. 
when the local resistance is rcducc<|. ^ of tin* ineinhran** and 

Symptoms.-Tl.ere is a <Hstinet change mtlm i oU n ^_ 

a mucous or mucopurulent ili'chargt. ^ ncei)nii>.iriie<l hy ^ 

pro.luc« a pink or r«Idi-1. eolomtion «h.e n.,^ Ik m, 

slicht yellow tincetlnc to inlerNtitial in i ni » • 

The ^-cretinn. at fir^t ^e^m^, joon f..ur d 

and collcct-s around tlie p-ilin-hnil margin. 

eilcinalou-'. 1311) 
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Some photophobia is present. The animal will show more or less constant 
movement of the lids, and holds the lids partia ly or coinpletely closed. A 
careful examination reveals the true nature of the condition. . , , - 

Prognosis.-As a rule favorable except when secondary to infectious 

diseases. The inflammation usually subsides m a week or ten days. 

Treatment.-A careful examination should be made to determinewhether 
any foreign substances are present which must be carefully removed 
Wash the membranes thoroughly with boric acid (2 per centb tins can 
be repeated two or three times daily during the first few days. Follow eac i 
application of boric acid with an instillation of one of the following solu- 
tions: zinc sulfate (1 to 1.5 per cent); tannic acid (1 to 2 per cenQ ; chinosol 
(1 to 500) ; protargol (2 to 4 per cent) ; or if the condition is persistent solu- 
tion of silver nitrate (0.5 per cent). . , 

The animal should be isolated and the premises disinfected to avoia 


Spreading the disease. . . . 

Purulent Conjunctivitis.— jB?cnnorrAe «. — Acute Form . — Definition, 
purulent secretion present in one or both eyes. In this condition the is 
charge is more copious and the inflammation more intense than in catarr a 
conjunctivitis. Purulent conjunctivitis results very frequently from or 
accompanies distemper of dogs and cats. It often occurs as an epizoo ic 
or enzootic in kittens and puppies. Both the acute and chronic forms o 
the disease are frequently met with in practice. ^ ^ ^ • i + 

Etiology.— The majority of cases can be determined quite definitely to 
be due to infection accompanying or following infectious diseases. It is 
very common in dog distemper and cat distemper. Various ° 

organisms have been isolated from the discharge but none of them has been 
proved to be the specific cause. The fact that large numbers of puppies 
and kittens are affected, when closely associated, indicates the commun- 
icable character of the disease. It is possible to have this form of con- 
junctivitis follow the catarrhal, owing to the reduced resistance of the 
membrane which allows secondary infection to develop. It is, however, 
possible that many cases are produced in some animals by parasites. 

Newly born animals contract the disease from the vaginal infection o 
the mother at the time of parturition. , 

Symptoms.— The conjunctival membrane is of an intense red color an( 
more or less uniform over its entire surface. The degree of redness depen s 
upon the severity of the infection and the stage of development. n 
many cases the mucous membrane is prominent from the edema ous 
swelling resulting from the irritation, thus giving it a “pouching on ^ 
apjiearance. The amount of pus present is more or less charactcris ic* 
The eye is often entirely filled with a thick, whitish, glutinous pus, \ 
becomes dried around the palpebral borders and forms crusts frequen } 
agglutinating the eyelids. On account of the spread of the infection to m 
cornea, this organ becomes cloudy or even ulcerated. Owing to the irri an 
action of tlie pus the animal will show considerable pain, scratch and rii 
the eyes either with the paws or against objects. The membrana nicti an.^ 
is rtsi and jirotnules over a portion of the eyeball. Most cases shoiN con 
si<lerable photophobia. ^ , 

6V»fr«/.— General s\inptom.s arc noted in many eases m tne i 
dulness, loss of ajiindite and general weakm•^s. 


CONJUKCTIVlTIf^ 


rV3 


_ Prognosis.—The prognosis is not always favorable. Due to complica- 
tions, which may involve the eyeball, partial or total blindness can result. 
While many cases terminate in complete resolution, others produce ulcera- 
tions and perforations of the cornea. When the latter occurs panoiihtlial- 
mitis is the result. In some animals, this would seriously interfere with 
the obtaining of food. When parasites are the cause of the condition otlier 
complications follow, such as infestation of the nasal passages and sinuses. 

Treatment. — Thorough disinfection of the premises, houses, etc., should 
be practised in order to prevent the spread of the infection. This can he 
accomplished either by the use of liquor cresolis compositus (3 per cent) 
with which all places and articles in contact with the animals are thor- 
oughly saturated, or the animals are removed from the kennel which is 
then disinfected with formaldehyde fumes. 

The general condition of the patient must be considered and its strength 
maintained by good, nourishing food and such tonics as tincture of gentian, 
or tincture of nux vomica (0.2 to 0.4 twice daily). 

Ivocal treatment is applied at least twice daily in order to remove die 
irritating material from the conjunctival sac, and also to destroy infection. 
Many preparations have been recommended and used for this purpose; 
boric acid (2 per cent); creolin (2 per cent); cliinosol (1 to 500); protargol 
(2 to 3 per cent); zinc sulfate (1 to 2 per cent); or in severe cases silver 
nitrate (0.5 per cent). This treatment must be continued for one to two 
weeks to obtain the best results. 

Chronic Fonn.-This form of the disease has been observed very fre- 
quently in dogs and cats following infectious and contagious diseases. Jo 
recognize it as being separate from the acute form is necessary on account 
of its persistent and long course. It is very common in old aninuiN am 
those kept under bad hygienic conditions. r\biny eases »)f eczema and 
mange are associated with chronic purulent cojijimctivitis. It may 
the acute form. 
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Etiology.-There are many factors producing parenchymatous con- 
iunctivitis. Many of them are the same as those cauang the catarrhs 
form. Injuries to the mucous membranes and underlying structures ca 
produce it. Chronic agents in the form of irritants, such as irritating 
collyria, when used too often or in too large quantities; thermic agents m 
the form of hot water or hot antiseptic solutions. The disease is observed 
in huntbg dogs from exposure, or to foreign bodies getting into the eyes 
while going through briers and brush. Infection plays an important role 
in the production of this form of conjunctivitis. The infection is otten 
introduced directly into the conjunctival sac where it enters small wounas 
and produces intense indammation of the parenchyma. Numerous organ- 
isms have been isolated in these cases- It is evident that no one specmc 
organism produces it. The disease may also develop secondarily (hemato- 
genously) to some of the infectious diseases. It is a common sequel to dog 

distemper. j m cc 

Symptoms.— The early indications of the disease are swelling and putting 
of the mucous membrane. This is so marked in many cases that t e 
swollen conjunctiva pouches outward over the palpebral borders or the 
cornea. During this stage the conjunctiva is intensely congested and 
reddened. There is considerable lacrimation and photophobia during the 
entire period of the disease. In the second stage there is a purulent dis- 
charge from the eye, which may be very copious. The general condition 
of the patient is usually not disturbed unless complications develop, or 


from the attending infectious diseases. ^ , 

Prognosis.— The prognosis in most primary cases is favorable. In the 
acute form it subsides in a week or ten days. When secondary to infectious 
diseases, the prognosis is not so favorable. In such instances it may develop 
into a chronic purulent conjunctivitis. , ~ 

Treatment. — Prompt treatment is important in preventing the spread o 
the inflammation . Antiseptic and astringent solutions should be employed . 
boric acid (2 per cent); lead water (2 per cent); potassium permanganate 
(0.25 per cent) ; tincture opium (1 per cent). If the patient shows consider 
able pain and irritation with marked congestion of the membrane, codrenin 
solution (2 per cent), or a few drops of stovaine solution (2 per cent) are 
recommended, ^^^len intense pain is present and the conjunctiva is a du , 
red color indicating a subacute inflammation, silver nitrate (0.5 per cen ) 
is of value. 

_ Croupous Conjunctivitis.— Definition.— An inflammation of the conjunc- 
tiva characterized by the formation of a pseudomembrane wdiich ers 
its surface. Croupous conjunctivitis is observed more commonly in 
dog and cat. 

Etiology.— The majority of cases occurring in the dog and cat are pro- 
duced either by chemical irritation or as a result of specific infection 


following or accompanying infectious diseases. P . 

Symptoms. — The conjunctiva is covered with a fibrinous exudate " ^ 

frequently extends over the cornea. The corneal surface may be entire > 
covered. There arc no general sjinptoins except ns produced by soin 
infectious fliscascs which the conjunctivitis attends. . 

Prognosis.— Favorable in primary cas(». When secondary the progno 
depends upon the primary disease it accompanies. 
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Treatment.— The animaFs general condition should be observed and an}' 
necessary treatment applied. The eye may be flushed out with a warm 
boric acid solution and the croupous membrane removed with a pledget of 
cotton or a pincette. After the membrane is removed, apply antisei>tic 
or astringent collyria. It will probably be necessary to remove fragments 
of membrane as they later develop. 

Follicular Conjunctivitis. — Definition. — An inflammation of the conjunc- 
tiva characterized by the formation of small, granular elevations over its 
surface. These granulations _are due to swelling of the lymph follicles and 
to connective tissue proliferation, the result of inflammation, llie granu- 
lations often attain the size of a grain of millet or larger, lollicular con- 
junctivitis occurs usually on the inner surface of the membrana nictitaiis. 
In a large number of dogs examined, nearly one-half were found to bo 
affected with this disease. House dogs seem more susceptible than others. 

Etiology.— The cause is unknown. Many etiological factors have been 
accused, such as dirt, dust and other irritants which enter the e} c. n- 
doubtedly many cases result from distemper. /v . j i i 

Symptoms.— As such a large number of dogs are .affected with enlarged 
lymph follicles on the membrana nictitans one is led to conclude that their 
presence may not be abnormal. IJowcver, m many cases the granule.', 
appear also over the entire conjunctiva leading often to ec ropion, 
ward rolling of the eyelids. On examination the mucous membrane v 1 be 
found to be of a dull red color and irregular on the surface. S "a , « t 
granules at their apices stand out quite prominently over 
ke membrana nictitans, when elevated with the forceps, w H di c osi 
small elevations on its under surfaces. In case of ‘ 

pebral margins become red and the small glands promine . thus 

lacrimation and frequently a discharge of pus ' 

During the later stage small ulcers appear on the apices o ‘'m Rramikt , . 

whichNiv confluence, form largo, ulcerated surfaces. ‘’’yP /’j 

closed and rubbed with the p.aws, show evidence "f ^r ‘.t • »! fw"- 

Prognosis -The prognosis is not very favorable bet.uisc t il <Ii-... i 
d l^i^icil before ‘ 1 ^ animal shows m.y m^ed 
Owing to the chronic el.aracter of the ibseasc the course is protr.n nsl. 
requiring long continnefl trcatinont. 
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table held by an assistant, the membrana nictitans grasped with a small 

forceps and%d outwardly toward Ae ^^ken to pr - 

tliPn o\it off carefully with a curved scissors. Care must be taken to p 
vent removal of any of the other conjunctival membrane, as ™ 
lead to scar formation and result in entropion. Serious 
oecur in individual cases. If the hemorrhage copious 
be nlaced over the eye and held in place by a head bandage, ibis may oe 
removed in twenty-four hours and the ordinary antiseptic solutions use . 
llecoverv from the operation requires ten days to two weeks. 

Exanthematous Coniunctivitis.-Definltion. -An exanthematous erup 

occurring during the course of certain diseases. In small animals this 
of conjunctivitis is not very common, but has been observed J 

or following distemper in the dog and cat. Parasitic «km diseases and 
eczema often extend to the conjunctiva from the skin around the palp 
margins. This frequently results in suppurative inflammation ot 
glands along the margin of the lids, and in the membrana nictitans. _ 

Treatment.— The treatment of exanthematous conjunctivitis is ve y 
similar to that of the catarrhal form and its varieties. The original disea 
must be treated, and antiseptic and astringent solutions applied to 
affected conjunctiva. When there is severe lacrimation, calomel nas 
proved to be of considerable value. 


PTERYGIUM 

Definition,— A. triangular fold of tlie conjunctiva and subcon juncti\al 
tissue extending over a part of the cornea. It is derived from the bu a 
conjunctiva and narrows to a point as it extends over the corneal membran . 

Symptoms.— Tterygium develops gradually and does not produce an> 
marked irritation except a slight catarrhal inflammation. When it extenc 
over on the cornea it may affect vision. t 

Diagnosis.— The diagnosis is not ditfieult. The triangular 
uttachetl more or less firmly to the cornea, rich in blood-vessels, which gi' 
it a pink or reddish cast, characterizes it. I 

Prognosis. — Pterygium is not very serious and can usually he opera c 
successfully. . 

Treatment.— It is advisable to treat the mucous ineinhranc for a c 
(lay.s previous to the operation with antiseptic and astringent solutions. 
A local uncsthclie should he adininistercil, or if the animal is 
general anesthesia would he ])refcral)lc. Dissect off the triangular . 
membrane from the cornea and remove it ns near the base as possi e ^ 
the seis-iors. It is further rewininendwl that the base of the grow » 
jlisswttsl out etjinpletely and the wound sutured. The after-trea uu 
eon''i''ts in the ii'-e of antiseptie and astringent solutions. 
usually jironqit, and, if the *)jH*nition has been thorough, the gni'\ i < 
not return. 


traumatic lesions of the conjunctiva 

Foreign Bodies in the Conjunctiva.— Various kinds of snj 
foiin.l in the conjmutival >aenf .m:»H animals. Dirt. 

•.nlinter^ of \\(km 1, S;uni'h luHtUe-.. etc., have hnai <»lYtrv< i I 
iiionlv. Thi^ i^ partieui.irly true in hunting »"d aninm ' 


eoin- 
at are 
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kept in dusty and unsanitary kennels. These sub.stance.s are frequently 
found underneath tlie inernhrana nictitans. 

Symptoms.— -■kll foreign bodies eause more or less intense reactive 
symptoms, sueh as lacrimation, photophobia, serous or mucopurulent 
d'ischarge, swelling of the eyelids, opaqueness of the cornea, etc. The 
severity of the symptoms will depend somewhat upon the character of the 
foreign body and the degree of irritation. The patient usually shows 
considerable pain, rubs the eyes against objects or with the pan s, and thus 
intensifies the s™ptoms. 

A sudden development of the symptoms cited especially m one eye 
should lead one to suspect a foreign body. _ ^ 

Treatment.— Flush out the conjunctival sac with warm water or bone 
acid solution (2 per cent). To avoid undue pain and to assist m making a 
more thorough examination of the entire conjunctiva it is advisable to 
instil into the conjunctival sac a 4 per cent solution of cocaine, or procaine, 
liaise the membrana nictitans and evert the lids so that a close inspection 
of the entire conjunctival sac can be made. In the majority of “ses the 
foreign body is visible. A reading glass will facilitate finding small foreign 

After the foreign body is located it is advisable to remove it either by 
fiuVWng the surf/ee with a boric acid solution (2 per cent) or by g™ 
it with a small forceps, or wiping it out with a is 

able care should be exercised to see that a o g three times 

removed. After removal flush the mucous membrane tno or three times 

daily with boric acid solution (2 per cent). k iniured bv 

Wounds on the Conjunctiva. -Very often the conjunctiva ^ured by 

sticks, pieces of straw, briers, etc. In the major ^.v i • 

slight^^doflittlesignifieance^^lna™^^^ 

there will be symptoms similar to those y » , pYamination. 

" rsir ■ 

astringent collyria are used until the sjTnp o 

CORROSIONS AND BURNS OF THE CONJUNCTIVA 

These occur rather commonly in .logs and cats^the^r* -cidciit or 

intent. They may also be due to the mowing ammonia, 

practice, when dogs are bsb^ng, often results in a 

pepper, or other irritant substancis in . Thermic agents, 

Lrious inflammation of the conjunctiva an. cornea. 

such as hot water, also produce extensn e ‘ twined if possible 

. Treatment.-A careful history 'r’ldre host m fi.t 

in order to determine the cause of the ^ cent), and if the 

flush out the eyes with a some soothing, luhricatil.g 

injury is produced by strong alkanes, to OleaginoU'' prejia- 

agent such as warm milk, or .a .binte are iVefnl. 

rations are also to be recommended. -f , *|,p pomca of great value i' 

If the cauterization has produceil an opaci j cent) u-'e<I <lail> • 

a solution of suceus cineraria manti.na co.npos.tus {.,() per 
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ULCERATION OF THE CONJUNCTIVA 

A more or less extensive ulceration of the conjunctival membrane occurs 
foCng dLeases or injuries. It has been observed following burns and 

“irMtoent.-When ulceration of the conjunctiva occurs, the part rfiould 
be thoroughly cleaned, curetted, and the base of the ulcer cauterized uith 
silver nitrate followed by salt solution. This treatment may he repeated 
in a few days, if necessary. The conjunctival sac should he washed da y 
with boric acid (2 per cent) to prevent infection and injury to other part 
of the eye. 


TUMORS AND GROWTHS ON THE CONJUNCTIVA 
In small animals, tumors involving the conjunctiva and the membrana 
nictitans are of frequent occurrence. Several varieties of tumors nave 
been observed. The principal ones are: epitheliomata, sarcomata, tubercu- 
lar nodules, dermoids, adenomata of the glands of Harder, papilloma a, 
fibromata and lipomata. It is very essential that a differential diagnos 
be made in order to distinguish the malignant from the non-malignan 
varieties. Malignant growths will not only invade the conjunctiva u 
spread rapidly to the adjacent tissue, and eventually cause the destruc lo 
of the entire eyeball. ^ , 

Treatment.— All enlargements along the margin of the lids, on tne co 
junctiva or on the membrana nictitans should be removed completely as 
early as possible. This operation is best accomplished under genera 
anesthesia. The after-treatment would consist in cauterizing the woun 
and the application of the ordinary antiseptics. 


DERMOIDS 

Dermoids are occasionally seen upon the surface of the eyeball. As the 
name indicates such an enlargement appears as a patch of skin upon 
surface of which is a tuft of hair of varying size. The location is upon o 
conjunctiva covering the sclera in the vicinity of the external 
however, if large it may extend a short distance over the cornea. 
is a congenital condition and is the result of incomplete development during 
the early life of the fetus. It is usually unilateral, but may be bilatera^. 

Symptoms.— Dermoids are frequently overlooked in puppies m la > 
they are sometimes not found until the affected animal is mature. ^ 

ally conjunctivitis develops which is often severe and purulent in charac e . 
This purulent material collects upon the eyelids as well as upon the 
found upon the dermoid. On the latter it tends to cause the hairs 
to each other. Photophobia and lacrimation are to be expected. ^ Opaci 
of the cornea is often present with disturbance of vision. The irn a lo^ 
produced may cause the animal to rub against objects or paw at the ej 
with the feet. .«hall 

Diagnosis.— The presence of an enlargement on the surface of the ej 
bearing a tuft of hair is sufficient to enable one to make a positive ^ 

Prognosis.— Fairly favorable unless severe complications have dc\e op 


such as corneal opacities or ulcers. ^ u«vcd 

Treatment.— If a purulent conjunctivitis is present it should be re ^ 
by the use of neo-silvol 15 per cent, argyrol 10 per cent, zinc sullate - l 
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cent, staphylo-jel, an autogenic vaccine or any other effective method. 
Complications are less likely to occur following an operation if the abo^ e 
precaution is taken. Preparation of the animal for the surgical procedure 
which is necessary should consist of the administration of a general anes- 
thetic, and the application of a local anesthetic and hemostatic to the 
affected eye or eyes. Following retraction of the eyelids the dermoid is 
grasped with a suitable instrument and carefully dissectea from the under- 
lying structures. A small, pointed sharp scalpel is necessary for this pur- 
pose. If the dermoid is closely attached very careful dissection is necessary 
in order to avoid serious injury to the eyeball. 



Fig. 33 - — Dermoid of right eye. 


After-treatment should consist *" ti^e^afimal more comfort- 

application of an ophthalmic ointmcn i,e applied accordingly, 

able. Should an opacity deve op ^ of a deniioid 

Only a slight scar should remain follon mg the surgical 
and this is only noticeable on close cxamina i 


ENLARGEMENT OF THE 

MEMBEANA NICTITANS 

The liicmhraiia i.ictitalis or third eyelid 

gan of the eye. In most breeds of ,j,|^ I, ,„.n !'«. reaiiil.'- ‘eeii. It 

nnal, but in a few breeds haring loo- . •. |^.,„p|„„(l ti-'ue i' 

well supplied rvith banplioid ti-siie. In tht dog ti . 
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well developed. It is frequently involved in an acute inflammatory process 
which usuahy accompanies or follows some form of conjunctivitis. While 
this condition may occur in any breed of dog it seems that 
prominent eyes such as the Boston Terrier and Pekingese are the most 
susceptible. The age of the animal does not seem to have any bearing on 

*%™ptoms!-The condition may be unilateral or bilateral. When en- 
larged sufficiently to be noticeable tbe gland will extend beyond the margin 
of the membrana nictitans and appear as a slightly ovoid, bright red 
enlargement at the median canthus of the eye. In some cases it will dis- 
appear beneath the membrana nictitans, but eventually will recur. Ucca- 
sionally the circulation becomes disturbed causing it to he dark in color 
^Yith perhaps a dryness of the exposed surface. Lacrimation may be 
pronounced. Sight is not disturbed and even when greatly enlarged and 

bilateral, seems to cause the animal very little discomfort. 

Diagnosis.— There should be little difficulty in making a correct diagnosis 
of this condition as the symptoms are so very characteristic. A severe 
inflammation of the membrana nictitans might be confused with this con- 
dition, but examination will determine whether or not the lymphoid tissue 


is primarily involved. 

When apparently unilateral it is always well to examine the opposite 
eye since the gland in it may be equally large, but not displaced from its 
normal location. 

For obvious reasons in case only one enlargement is removed surgically> 
an accurate record should be kept of the eye involved. The attention oi 
the owner should be directed to the matter of which eye is involved before 
treatment is begun. 

Prognosis.— Favorable in most cases. However, hemorrhage in some 
individuals may be so severe as to cause death if proper attention is not 
given. Such hemorrhage may be delayed, especially if the usual hemostatic 
has been used preceding the operation. 

Treatment.— While an occasional case may respond to medicinal treat- 
ment it is not advisable since recurrence usually follows. The surgical 
removal of the IjTnphoid tissue is advisable. Since good restraint is essen- 
tial a general anesthetic, as well as a local applied to the affected eye, is 
usually used. With the animal in a lateral position, properly restrained 
and the opposite eye protected from contact with the table by the hand o 
an assistant, the enlarged tissue is grasped with small vulsellum forceps 
and gentle traction applied. Such traction will have sufficiently isolate 
the tissue so that it may be severed at its point of attachment by means ot 
blunt pointed, curved scissors; because of the possibility of a delayed hemor- 
rhage animals should be ohser\'cd rather closely for several hours following 
the operation. Should this occur the application of a moist pari under 
bandage gives the most favorable results. i i * . 

After-cure may consist of the application of a non-irritating ophtlinhnic 
ointment or lotion. 


INFLAMMATION OF THE MEMBRANA NICTITANS 

Examination.— An exiiitunalion of the membrana nictitans is very ea''il.' 
accoinpli'^heil in small animals by ordinarx' daylight. Proper restraint o 



INFLAMMATION OF THE MEMBRANA NICTITANS 351 


the animal is necessary for a careful and thorough inspection. If the ani- 
mal is of a 'nervous temperament, or inclined to be vicious, a general 
anesthetic should be administered, or the patient hoppled and a tape 
applied around the mouth. The lids are then everted or held open vith 
the thumb and finger while with the other hand the membrana nictitans 
can be grasped with forceps and elevated so that all parts of it can be 
examined. Examination should be made for inflammation, granular 
enlargements, tumors, and injuries. 



F.C. 34 .-E„Ia.gen,=„t o< the iytnphoid tissue ot the n.en,b,a„a niCUns. 

As the mucous membrane of the 

same causes of disease as the rest of the conjunctn a, It t | 

lesions. , , ..K-nnn nirtitans is characterized 

Symptoms. — Inflammation of * "‘T., ' ^ri„g at the inner palpclir.al 

by a red, more or less flat enlaijge ^ nut nrominentI\ and extend-' 
fissure, in severe cases .the nictitans is 

over a portion of the cornea. A I mistaken for an mflaimnatort 

ot, serve, 1 in tetanus, which shot. .1 stmipt, mis ,,f tetanus 

eimdition. This ,au. easil.t he . ,st,..KU.she,l ht ..tntr . 

appeariiiK hi otlier parts of the hod.' ■ terminate in a i hroni,' 

Prognosis. — Tavoralile in most f'''''''' titans "ill remain pinna- 

inflammation in "l.ii'l. ease the inen.l.ran.i n.itit.in 

nentl.v tliiekeneil. . sl.,.iilil lie in'I«'et,-,l el"','!.' for forenm 

Treatment. -Tlie entire "'e"'*"'""* , i,„ri,-aeiil solution (h’ [ler .s ni 

liodies. h'lush out tlie memhraiu- clad.' " ltd 
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If in the course of two or three weeks the swelling has not subsided, it 
would indicate a chronic inflammation. In this case the removal of the 
entire membrane is recommended. 

WOUNDS OF THE MEMBRANA NICTITANS 

In small animals wounds of the membrana nictitans are produced by 
the same causes as those producing traumatic conjunctivitis elsewhere. As 
a rule they are of little importance unless very extensive or followed by 
marked granulation. Antiseptic and astringent solutions usually suffice to 
heal them. If estensive granulation occurs, it may be necessary to extir- 
pate the entire membrane. 

TUMORS OF THE MEMBRANA NICTITANS 

Various tumors have been found on the membrana nictitans. It is 
advisable in all cases to remove the membrane surgically. 



CHAPTER III 

DISEASES OF THE LACRIMAL APPARATUS 

Epmination.— This apparatus consists of the lacrimal gland and the 
lacrimal passages. In small animals it is somewhat difficult to make an 
examination of the entire apparatus. The lacrimal gland in the dog is 
flat, light pink in color, of a mixed type and is situated in the periorbit 
directly under the orbital ligament. In the cat the position is very similar. 

The lacrimal openings (piincta lacrimalia) are elliptical fissures and are 
two in number in the dog. The lacrimal canal extends from the lacrimal 
gland to an opening in the lower border of the nasal canal. This is a 
whitish, membranous tube to conduct the excessive secretion into the nasal 
passages. The entire lacrimal apparatus is of lesser importance in small 
animals than in horses. 

LACRIMATION 

Epiphora 

Definition.— A term applied to designate a flow of tears over the lid 
margins. It is not of common occurrence in small animals, except in cer- 
tain breeds of dogs. 

Etiology.— (fl) Very often due to ectropion or entropion, which may 
produce a deviation of the puncta lacrimalia, allowing the secretion to flow 
out over the margin of the lids. (6) Obstruction of the lacrimal duct by 
foreign substances, mucus, etc. (c) Constriction and obliteration of the 
duct due to injuries, etc. (d) Lacrimation is often seen as a result of 
irritation or diseases affecting the conjunctival membranes. In this case 
the secretion forms so rapidly that the lacrimal duct cannot carry it away, 
the excess flowing over the lid margins, {e) Ordinary lacrimation may be 
produced by exposure to irritating gases, smoke, dust or cold air. 

Symptoms. — A copious tear flow over the lid margin. An examination 
of the surroundings of the patient should be made, and also a close inspec- 
tion of the conjunctiva and lacrimal apparatus, to determine if possible 
the cause of the condition. In certain breeds of dogs (spaniels, poodles, 
Boston terriers) it should not be looked upon as anything serious. 

Prognosis. — As soon as the causes are removed most cases ^eco^■c^ 
promptly. In case the lacrimal passages are obstructed, the prognosis 
would be unfavorable. 

Treatment. — If possible remove the cause of the condition. If in tlie 
lacrimal passages, they should be opene<l by injecting a warm solution of 
boric acid (2 per cent) or sodium bicarbonate (1 per cent) witli a fine 
nozzled syringe. As the duct is often verj'^ small tlie operation is not ah' ays 
successful. 

DACRYOCTSTITIS 

Definition. — An inflammation of the lacrinial sac. It is quite coininon 
in dogs and cats. , , ... 

Symptoms. -rTlic first symptom is a s''cning or bulging in tlie neignnor- 
hood of tlie inner canthus of the eve. AMicn pre^'^^HI vith tlu* finger llu* 

23 
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contents are forced out through the puncta lacrimalia. The discharge 
may be serous, mucoid, or purulent, depending upon the age of the condi- 
tion. The case often develops suddenly, the skin over the swelling becom- 
ing shiny and red. It often perforates and through the opening blood- 
tinged pus is discharged. Later the discharge becomes mucoid or serous. 
A lacrimal fistula frequently results from the continuous tear flow through 
the abscess opening. Dacryocystitis usually becomes chronic. 

Prognosis.— On account of its chronicity and the development of fistula 
the prognosis is not very favorable. As a rule several weeks are required to 
bring about complete recovery. 

Treatment. —In dacryocystitis, lacrimal catarrh and fistula thorough 
irrigation with warm antiseptic solutions is indicated. Apply with a syringe 
with a fine long nozzle. If the fistula persists, open the canaliculus and 
lacrimal sac by slitting and treat as an open wound. 



CHAPTER IV 


DISEASES OF THE CORNEA 


Examination.— The cornea is normally transparent forming the anterior 
covering of the eyeball. It is shaped somewhat like a watch'Crj stal and in 
the dog and cat spherical in form. The surface is smooth and shiny In 
examining the cornea employ either daylight or artificial light. The animal 
may be restrained with an anesthetic or hoppled and tape applied around 
the mouth. By everting the eyelids with the thumb and index finger the 
entire cornea is exposed. Its form should be noted, its curya^ture and its 
transparency. The curvature of the cornea of one eye should be compared 
with that of the other. Of assistance in this regard is a lighted candle. By 
noting the size of the flame as reflected by the cornea of each eye com- 
parisons may be made. If the curvature is weak, the flame 
if strong, smaller. In dogs and cats phy^s.ological 

in the curvature of each cornea due to the difference m the shape and swe 

of the eyes. The surface of the cornea should be 

determine these observe it from the side, best using --f 

cornea should be tested for sensitiveness by “ jg 

normally very sensitive. In ulceration and when inflamed sensitiveness is 

”sed;Tis reduced in. glaucoma. Further examination is made for 

cuts, scratches, foreign bodies, etc. 

keratitis 

Definition.-An inflammation of the XTormeTare 

1, non-suppurative, and 2, suppurative era . j (pannus), (c) 

included Ae following forms: (a) ® SrW 

keratitis pigmentosa, (d) Under^the latter are included: 

paralytica, and (tZ) keratitis from lagop a 

Non-suppurative Keratitis 

Superficial Keratitis.-Defimtion -Aainflam^^^^^ of the 

involves the epithelial layer and the ' 

It is very commonly due to accidents, injur , ■ spread of infection 

Eficlogy.-Supcrficial keratitis may It f-- ^ ,X,n the cornea. 

from the palpebral or scleral conjii strong .silver prepa- 

(e) Foreign bodies, (d) Chemieal ■^"‘"■\t, . ' .an'o..g the laity of using 
rations, antiseptics, etc. The coniinoii J ‘ ‘ j,)- ,|,p cornea obviously 

alum, ammonia and powdered glass m . ^ .adjacent structures, 

often’ injures.it. (e) Spreading of „f,c„ observe,! 

such as the iris and ciliary bodies, (j) I 

to accompany dog distemper. nre carlv and prominent 

Symptoms.-I.aerimation .and Ph".“>P white film ,s 

- mrliiifr of the cornea in the mrin j^nunmation i" 


symptoms. Clouding of tlic eornea in tnc jjjpjj.,! devqnnniation ^ 

seen which may he localized or This i. .0 digh. 

often produced on the surfaci of t 
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in many cases that it is not recognized. The symptoms usually disappear 
completely in a week or ten days. 

Course.— The course is usually about two weeks. 

Prognosis.— Favorable unless complications develop. 

Treatment.— A careful examination should be made of all parts of the 
eyelids and cornea to determine the conditions accurately. Flush the 
cornea and conjunctiva Avith boric acid solution (2 per cent), or chinosol 
(1 to 2000 in distilled water). If considerable pain and photophobia are 
present a cocaine and atropine solution (1 to 150) is recommended.^ A 
solution of succus cineraria maritima corapositus (50 per ceiit) has given 
most excellent results. Should the condition indicate chronicity, and no 
ulceration be present, a mild solution of silver nitrate will be found useful 
to change the type of inflammation and to act as an antiseptic^ and 
astringent. Daily examination and treatment must be carried out until the 
opacity disappears. 

Vascular Keratitis.— Pannn^.— Definition.— The formation of new vas- 
cular tissue extending over the cornea just underneath the epithelial cover- 
ing. Pannus is not frequent in small animals; it is seen occasionally in dogs. 

Etiology.— Pannus occurs in most instances from irritation of a severe 
form extending over a long period of time. In dogs it commonly results 
from chemical irritation, when strong chemical agents, such as alum, 
mercury, etc., are used in treating opacities and chronic conjunctivitis. It 
may be due to trichiasis or districhiasis, and is also a sequel to chronic 
conjunctivitis, or may occur during the course of dog distemper. 

Symptoms.— Pannus usually begins with photophobia and lacrimation. 
This is soon followed by a gray or white opacity, traversed by numerous 
blood-vessels which can be easily seen extending over the cornea in the 
form of reddish, radiating lines. Later, when the cause is removed, the 
new tissue becomes organized and appears as a Avbite opacity of varying 
density. 

Prognosis.— Complete recovery is difficult to attain in all cases. The 
prognosis should be guarded as complications may follow. 

Treatment,— A careful history of the case should be obtained in order to 
detennine the cause, AvhicU should be removed, if possible. If opacity is 
present a solution of succus cineraria maritima compositiis (50 per cenp 
recommended, using a few drops once or twice daily. Some of the various 
ophthalmic ointments might also be tried or zinc sulfate 2 per cent, or 
quinine bisnlfatc ointment. Sterile milk when injected subcutaneously at 
daily intervals, in doses of 3 to 5 cc. has given good results in some cases. 
Operative procedure is recommended in case the ordinary treatment fails. 
The pannus may he removed by first giving the patient a general or local 
anesthetic, dilating the lids Avith an eye speculum, and carefully curetting 
the surface with a rather dull curette. Care must be taken to prcA’cnt 
curetting too deep. After operating apply antiseptics, and in scA'crc cases 
cover the eye Avith sterile gauze held in place by a head bandage. Daily 
dressjjjg is recommended. 

Keratitis Pigmentosa.— Kcrtititis. — Definition. — A clironic 
disease of the cornea, either inflammatory or degenerative, with Avhicb is 
associates! pigment deposit. It has !)ecn observed quite often in certain 
breeels of tiogs and cats. The ikkxIIc, small house spaniel, and other lioii^ 
dogs arc the most common sufferers. 
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Etiology.— In most cases pigmentary keratitis is secondary to ulceration 
of the cornea, other forms of keratitis and corneal opacities. It may occur 
as a primary condition in dogs having marked pigment deposits along the 
corneal limbus. In these cases it affects usually only a portion of the 
cornea, but may extend gradually to other portions. Occasionally the 
pigmentation may be deposited around the scleral corneal zone, extending 
toward the center of the cornea. The causes of the primary form are 

unknown. . , , i • ^ i • 

Symptoms.— Pigmentary keratitis is characterized by deposits or melanin 
or pigment in the cornea. It usually begins as a fine, triangular network 
of small, dark lines radiating from the limbus, the base of the formation 
being at the limbus and the apex directed toward the center of the cornea. 
The triangular pigment formation is often so dense that the part of the 
cornea traversed hy it is almost black. Sometimes the pigmentation djs- 
appears to reappear later. Continued recurrences eventual y leave the 
cornea dull and uneven on its surface. Lacrimation and photophobia are 

^‘‘^S-The prognosis is unfavorable. As a rule following frequent 
recurrences permanent opacity of the cornea results. recom- 

Treatment^^-Boric acid (2 per cent), or ichthyol (2 Pf 7“’^^ 

mended. Pain may be arrested by stovaine (2 per cent), or abpm 2 per 

Keratitis t-unota v ,,,„erficial layer of the cornea causing opacity 
chronic inflammation ot the superncmi „,,itinle This dis- 

prominent eyes are often ‘ to injuries, infections, specific 

follow rheumatic affections. It maj 

or general, or exposure. s.nnptom. This is 

Symptoms. -Cloudiness of the 

followed soon by small, ^ulceration of one or more tiirhi.l 

trate into the parenohj-ma of the • Injection of the con- 

areas may take place causing snnptom which inai 

junctiva and scleral " ^/cLro'lo LiSation and pho.o- 

gradually disappear as the “se ^ .Hsturhance of the cornea it « dl 

phobia are frequently seen. 0«ing to tiic 

have a shagreened appearance. disease is chronic. 'I'he swiqi- 

Prognosis and Course.-'! he course ^ ^ Simie cases slum a 

toms may almost completely ‘dds, therefore, should not he 

tendency to become periodic. P 

made too favorable. ... f) twp rt*rit). cliinoMtl 

Treatment.- 
(1 to 500), 
lowed in 
maritiina 

for .several wii.vnw* , 

ointments may be tried in ohstliiate c: s - ■ 
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Parenchymatous Keratitis. Definition. 


-An inflammation of the paren- 


'hvina'of the cornea, characterized by a diffuse infiltration of the 
SftiLrwTth a vascularization of the sclera. It .s accompanied m 
most cases by iridocyclitis. Parenchymatous keratitis is a vety commo 

iffpption in dogs but rare in cats. . » 

‘ Etiology.-Infection is an important factor. In dogs its follows “ ““om- 
panies distemper. It may be due to a spread of mflammation from the 
?ris (iritis), choroid (choroiditis), etc. Chronic eczema mange etc., when 
they affect the eyelids, ear, or adjacent parts, may be attended by 

Direct injury to the cornea may be a cause. TV,„ „nT-tnal 

Symptoms.-The cornea becomes turbid, gray or yellow. Ihe normal 
transparency is lost. The turbidity may not extend over the entire cornea. 
Very often a dulness of the cornea is all that is noticed during the ear y 

stages of the disease. , 

When the cornea is closely examined there will be found small elevation 
over the epithelial layer, and a network of fine blood-vessels radiating 
more or less evenly from the periphery to the center. The blood-vessels 
are often so small that a reading glass is necessary in order to see them. 
They run parallel to each other and usually do not anastomose but termi- 
nate in a small loop forming a zone entirely around the corneal limbus. 
These new formed vessels become quite extensive and involve the entire 
cornea. Lacrimation, photophobia, pain, and congestion of the sclera are 
present. When examined with an ophthalmoscope there will be evidence 
of iritis and choroiditis. 

Course.— The course is usually several days to a few weeks. Abscess or 
ulceration of the cornea is a rare sequel. 

Prognosis.— Chving to the changes that have taken place in the cornea, 
it requires quite a long time to bring about healing. The tendency to recur 
makes the prognosis rather unfavorable. Permanent turbidity of the 
cornea may result with partial or complete loss of sight. ^ u i j 1 
Treatment.— During the early stages of the disease the patient should, be 
protected from strong light and everything possible done to prevent irrita- 
tion of the cornea. . 

Constriction of the vessels and reduction of the irritation are best brougn 
about by applying to the cornea three or four times daily codrenin solution 
(4 per cent). This is continued for two or three days. When there is cm- 
dence of iritis or choroiditis atropine solution (0.5 per cent) is of value to 
prevent adhesions (posterior synechia). 

If pus is present a mild, non-irritating antiseptic should be used. Rccom- 
inciuled arc boric acid (2 per cent), iiiniodidc of mercury (1 to 10,000). 
Co<lrcnin solution may be added to the above to constrict the blood-vcssc s 
and control the pain. When the condition becomes chronic silver prepara- 
tions are useful. An autogenic vaccine has been used with good resu s 
and may he given every four or five days. . *• . - 

Give the patient plenty of pmd, nourishing food, occasional laxatl^c^, 
and small daily doses of |>otassium iodide (0.010 to 0.()'12). ^ r 

Keratitis Punctata Profunda.— Definition.— An inflammation of > 
dccjKT layer of the cornea appearing in the fonn of multiple, small sjki s. 

It is more common in the horse ami dog than in other animals. 

Etiology.— 'riie can've has not been determined. It may he prmluctx >. 
specific infection and inflammation sjjreading from adjacent jiarts. 
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Symptoms. — Numerous small opacities or spots are noted in the depths 
of the cornea. They are visible to the naked eye, or are seen better with 
a reading glass, vith oblique or direct illumination. The spots are mo‘'t]\ 
circular, well defined, evenly distributed, or more or less grouped. In color 
they are usually white, occasionally darker. The rest of the eje appears 
normal. 

Prognosis. — Unfavorable. 

Treatment.— No treatment is of avail. 


Suppurative Keratitis 

Ulceration of the Cornea.-Defmition.-A destruction of the substance 
of the cornea, the result of infection with pus. The in size, 

somearenotlargerthanapin-pointjothersmvo \ea argep, Pornea 

Etiology.-The causes of ulceration are varied. Wounc^^ 
even thoLh slight form ports of entry for infection. In small an inals 
the cornea b frequently injured bj^oreign ''^^eh^eiher the^^hd ^ 

by being bitten or scratched by other aniroa s, 

eydashes. .ornea which accompanies lagoplitlialmus, 

The undue exposure o ^ predisposing cause, 

exophthalmus, and paralysis of *6 or following infectious diseases, 
Ulceration of the cornea ® , jg ^ot infrequent, riirulent 

especially distemper of the corneal) mV lead to iilcera- 

infeetion of the conjunctiva found are streptococci, stapliy- 

tion. The microorganisms most frequ ^ 

lococci, pneumococci, and ® Jn manv cases carried by 

The infection producing th^ 

the blood to the cornea, and by the l> p ..iperation, such ns chronic 
which reduce corneal JXus diseases. This form coiniiiouly 

constitutional diseases, ana some in. 
leads to perforation of the cornea. 
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Treatment.— Flush the corneal surface with a mild antiseptic solution 
(boric acid, 2 per cent; ichthyol, 2 per cent). If pain is present, drop into 
the eye a small amount of cocaine, stovaine or alypin solution, to reduce 
the irritation and prevent further injury by the patient rubbing or scratch- 
ing the affected eye. This treatment will control the general infection 
preventing further spread of the ulcer. Where pus formation is copious 
(blennorrhea) an autogenic vaccine may be prepared and used in conjunc- 
tion with the other treatment. 

Direct treatment of the ulcer requires judgment and care. Careful 
curetting followed by applying protargol solution (5 per cent) is recom- 
mended. Good results have followed the use of succus cineraria maritima 
compositus (50 per cent). 

Wlien the ulcer shows a tendency to perforate an antiseptic pack should 
be applied to the eye (eyelids closed), and a head bandage to hold it in 
place. This will exert outside pressure and may prevent perforation, per- 
mitting in the meantime new formed granulation tissue to strengthen the 
defect. Lead and silver solutions should not be used too strong on account 
of the danger of permanent deposits resulting. Treatment should be 
applied daily. 

Abscess of the Cornea. — Definition. — A collection of pus in the cornea. 
Corneal abscesses are very common in dogs. 

Etiology,— Infection with pus organisms usually through wounds or 
abrasions. Foreign bodies, bites and scratches pave the way for an infec- 
tion which results in abscess. Corneal abscesses commonly result from 
distemper of the dog and cat. 

Symptoms.— The first symptoms noted are discharge of pus from the 
affected eye, photophobia, and a tendency to rub the eye with the paws. 
On examination a yellow, sharply-defined abscess from the size of a pin- 
point to a wheat grain or larger is noted near the center of the cornea. 
The cornea surrounding the abscess may be transparent but is often turbid. 
As the abscess ages new formed blood-vessels are projected from the corneal 
blood-vessels across the cornea to the abscess. Surrounding the abscess a 
blood-vessel appears. If the abscess is large, or a number of small abscesses 
are present, the curvature of the cornea becomes stronger, sometimes cone- 
shaped. Conjunctivitis, congestion of the episcleral blood-vessels, and 
profuse lacrimation accompany the abscess. 

Course.— hlost cases require several weeks for complete recovery. As a 
rule the abscess ruptures outwardly; occasionally inwardly, discharging 
the pus into the anterior chamber causing hypopyon and in Some cases 
suppurative panophthalmitis. Corneal ulcer may result from the abscess. 

Prognosis. — On account of the danger of serious complications, the prog- 
nosis should be guarded. It is possible for the corneal abscess to heal 
without trace. 

Treatment. — To remove surface infection warm, antiseptic solutions 
(boric acid, 2 per cent; ichthyol, 3 per cent) may be used. Pain is con- 
trollc<l by cocaine, stovaine, alypin or codrenin. The abscess may be 
oi>cncd uiuler strict antiseptic precautions and the cavity treated with 
protargol solution (5 per cent). Treatment should be made daily. 

Keratitis Neuroparalytica.— Definition.— A rare affection in animals due 
to a pandysis of nerves (trigeininal, ciliarj') leading to undue exposure of 
the cornea. (See larger works.) 
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Keratitis from Lagophthalmus. — Definition.— An inflammation of the 
cornea resulting from incomplete closing of the eyelids. The portions of 
the cornea not protected by the lid become dry, opaque, and ulcerated. 
H^-popyon, iritis and panophthalmitis frequently result. 

Treatment. — Besides keeping the parts lubricated with glycerized anti- 
septics nothing can be done. 


FOREIGN BODIES AND WOUNDS OF THE CORNEA 

Foreign bodies frequently enter the eyes of animals. Occasionally they 
become imbedded producing usually infected wounds of the cornea. 

Wounds also result from bites or scratches of other animals. 

Symptoms.— The symptoms of lacrimation, photophobia and pain de- 
velop suddenly following the injury. The examination of the eye should 
be made thoroughly, everting the lids and nictating membrane in orde 
that foreign bodies will not be overlooked. It is advisable to use a local 

“«r-TrollinT has not been wrought by the 

offending foreign body, ft^Sabt Son! 

2 per cent; ichthyol 2 per cent; chinoso 1, 1 to 2000). Foreign bodies 
must be removed. Further treatment w^ ep ^ P ^^rLtened 

in order to prevent perforation. 


OPACITIES OF THE CORNEA 


Most opacities of the cornea 'sometimes due to a 


instilled into the eye, or burns. j applied to 

,n their density, various terms ua 


Depending upon their density, —k mrnea appe.ar.s blue or 

opacities: (a) nebula, a slight light. 

slightly foggy, (h) Macula, a denser opac.tJ^e.^^J^^ ^ 

It may be milk white, (c) Mhug®- • . p(, either congenital 

the entire cornea becoming turbid, milk « lute, it . 


r acquired. . non the age of the patient, diiratioii. 

Prognosis.-The prognosis depe P recent the opacity, 

location, extent and character oi tne P' • i onacities arc more rrailily 
the more favorable the prognosis. ^ “P , ^rornosis bhoulfl he guanliHl- 
removed than deeper ones. , ,.nrnea arc coinpo.^cfi of eieiitrieial 


an deeper ones. coinposc<l 

Treatment. — As most opacities^ ^ ,i;nu-iilt However, Mirne of tlieiii 
rpinoval of them is \cr> r. r i 


tissue complete removal of them is former tnin-pareiicy 

will entirely disappear ” 

h 

of 

cent 
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daUy SU^er Strate solution (4 per cent), or protargol (10 per cent is 
used to stimulate greater cellular activity m the region of the opacity. 
Sterile milk may also be used subcutaneously. Succus cineraria maritim^a 
coZdshus is abo of value. To obtain results treatment must be con- 
tinued for a long time. As a last resort, when medical treatment does not 
suffice iridectomy may be tried. The operation consists in making an 
artificial pupil so situated that light may reach the retina. _ Since some 
opacities seem to be brought about by deficiencies m diet it is well to see 
that all the necessary elements in a well balanced diet are supplied. 


ECTASIA OF THE CORNEA 

Two types ol ectasia are recognized: (a) inflammatory ectasia, and 

(6) non-inflammatory ectasia. ^ . i. i, i mo 

Inflammatory Ectasia.— Two forms occur in animals, viz.: staphyloma, 

and keratectasia. ? 

Staphyloma.— De^imHon.— A protrusion of the cornea, the result oi 
inflammation (ulceration, perforation, prolapsus of iris). Staphyloma may 
be partial or complete; in form spherical or conical. In animals it is 
usually complete, the entire cornea protruding from the scleral margin. 
In color it is blue or black due to cellular infiltration and pigment deposit. 
The protrusion may interfere with the closing of the lids. Lacnmation, 
photophobia and pain are prominent sjTnptoms. In the incomplete form 
(conical) only a portion of the cornea protrudes. 

Trcnfiacni.— Treatment is usually unsatisfactory. The cause should be 
removed if possible. Apply gentle pressure to the eye through antiseptic 
packs retained with a head bandage. When the intra-ocular pressure is 
too great, some of the fluid from the anterior chamber may be aspirated 
before applying the pack. Permanent satisfactory results can hardly be 
hoped for. When other treatment fails the affected eye should be enu- 
cleated. . , 

Keratectasia.— Uryiiizfl'on.— Keratectasia involves only the cornea which 
has become weakened at some point either from infiltration or^ from an 
ulcer which has not perforated its entire thickness. In keratectasia the iris 
is not involved as in staphyloma. 

Trcatrnnii. —IXcWcxc the intra-ocular tension and apply a compress. 
Iridectomy may he useful in some cases. 

Non-inflammatory Ectasia.— Two forms are recognized: keratocoiuis, 
ami keratoglohus. . , i f 

Keratoconus. — A cone-shaped protrusion of the cornea wliich docs no 
become opa(nic. It results from a weakening of the cornea at its center arit 
an increase in intra-ocular tension. The condition is incurable. 

Keratoglohus.— 'I'he entire cornea is enlarged as the result of a 
incrcuM* in si7c of the entire eyeball. It is seen in bydrophtlialmus. ^ 
ct)rnc:i retains its transparency. The condition is usually eongemtal am 
most often oh‘^erve(l in young tiogs and young cats. 

Xmiharah — No treatment u of any value. 
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TUMORS or THE CORNEA 

Tumors of the cornea are rare in animals. Dermoids are occasionally 
met with on dogs and cats. Sarcomata and carcinomata have been noted. 
They usually originate either in some other part of the eye or in adjacent 
tissues. 

Treatment.— Surgical treatment should be attempted as early as possible. 
No treatment .should be attempted in malignant tumors. 



CHAPTER V 


DISEASES OF THE IRIS AND CILIARY BODY 

General.— In practice it is very difficult to separate the diseases of 
iris and ciliary body of which the iris is practically an extension. iHe 
structure of the iris is much the same in all animals. The arrangement oi 
its muscular fibers in different animals accounts for the variation in the 
shape of the pupil. In the cat the pupil is an elongated slit; in dogs it is 

spherical or oval. ^ • +u 

The color of the iris is due to the quantity of pigment present in tne 
posterior layers and in the membrane proper. Frequently the pigment is 
entirely absent producing the albino or pink eye. This is common m 
rabbits and is occasionally observed in other animals. The other 
such as blue, black or gray eyes, are determined by the amount and dis- 
tribution of the pigment. A more complete examination of the iris can be 
made if a few drops of eserin are instilled into the eye to contract the 
pupil. The examination should be made for congenital defects, inflamma- 
tions, tumors, etc. 

CONGENITAL DEFECTS OF THE IRIS 

A number of defects in the formation and development of the iris have 
been observed: (a) occlusion of the pupil, occurring in the dog, cat and 
rabbit, causing congenital blindness. (&) Ectopia pupillffi, a displacement 
of the pupil often found accompanying luxation of the lens, (c) Coloboma, 
a portion of the iris failing causing a large, irregular-shaped opening, (d) 
Aniridia, absence of the iris, very unusual in animals. Treatment for these 
conditions is unsatisfactory. The size and form of the pupil are influenced 
by light, disease and medication. 


MYDRIASIS 


Definition.— A dilatation of the pupil. It may be due to: (a) paralysis 
of the third nerve, (6) disease of the central nervous system, (c) constitu- 
tional diseases, (d) poisons, (<?) mydriatics. 

Mydriasis is produced artificially in order to examine the interior oi 
the eye. 


MYOSIS 


Definition.— contraction of the pupil. It is caused by paralysis of the 
cervical s\nnpatlietic nerves, tabes dorsalis, inflammation of the iris, foreign 
hollies in the cornea and by myotic drugs (morphine, codrenin, eserin). It 
is fre(piently noted in rabid animals. 


IRITIS AND CYCUTIS (IRIDOCYCUTIS) 

Definition.— ;\n innanimation of the iris and of the ciliary body. 
usually cocxi^t and will he therefore considered together (iridocyclitis). 

Etiolpgy.—Trauinatisni. A primary irhlocyclitis is not common. Most 
ca-^es are secomlary to other diseases, such ns disteinj>cr of the dog and cat. 
(300 
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Symptoms.— Iridocyclitis is characterized by congestion, discoloration, 
loss of the normal striations and inability of the iris to react to light or other 
stimuli. The pupil is usually found contracted, ^^^liie it is possible for 
the iridian exudate to be very limited, the inflammation stopping in the 
congestive stage as a rule, it is profuse, falls off the iris and accumulates in 
the anterior chamber (hypopyon if purulent). The exudate, which i^ 
usually fibrinous, may be seen through the cornea as a movable, yellov , 
sometimes blood-streaked accumulation floating in the anterior chamber. 
If an adhesion between the iris and the cornea results, anterior synechia is 
spoken of; if between the iris and lens, posterior synechia.^ Sjmiptoms of 
lacrimation, photophobia and congestion of the conjunctna are usua > 
present. The cornea is nearly always involved, appearing as it ig } 
greased over its surface. When the ciliary bodies are prominently involved 
a turbidity of the corneal margins is noted. Exudate, which has passci 
through the pupil, reaches the anterior chamber producing e . 
symptoms as iridian exudate. The iris may be only slig } in^ o . ;> 

determined by its color, striations and reaction to hg i . mtion 

Course.— The course in iridocyclitis is usually shor . ■ 

rapidly subsides and the exudate is quickly resorbed. 

chronic and lead to posterior synechia. f„..„rnh1p 'IVlicii 

Prognosis.— In uncomplicated cases the prognosi 
the choroid or retina is involved the prognosis is ^ ' i:,(„n,ncr etc., 
Treatment.-men secondary to 

these should receive attention. Local treatmen ...i-jp], naralvzcs tlie 
pine solution (0.5 to 1 per cent) once or daily 
accommodation, relieves pain and ’“j- the l\-mpli circiila- 

Dionin solution (4 per cent) is also ^.^^^in^ of great 

tion. Hot applications in the form of a P tluring the first 

service. They should be applied for an hour a 
twenty-four to thirty-six hours. Antiscptm 

such as suecus cineraria maritima comp cimnld he treated a' they 

(4 per cent) may also be used. Complications should 

CYSTS AND tumors OF THE IRIS 

• Tliev nio'at often result from 

Cysts involving the iris are quite rary (iidiiilt to di-fingiii'li 

injury and appear as enlargements on ,„n.t„riiig. under anti- 

between cysts and tumors. iiiP> * . throncli the corneal inargm. 

septic precautions, with a knife nccrlle -,1. Melanoma .. 

Both benign and malignant ciireininnata id-o oa nr 

the most frequent primary tumor. ,.„Hiires vliieli are lla ir priiiiar, 

Tliey usually extend from adj.acciit . . . |,^|| 

seats. Treatment consists in enucleating 



CHAPTER VI 
DISEASES OF THE LENS 

Exammation.-The lens is best examined after P“P‘‘ 

atropine. The patient should be placed m a pod “j J is 

reflected with an ophthalmoscope against the Ips. Nramally the k 
transparent. It should be examined for turbidity, position and form, in 
old d^ogs the lens is usually less transparent than in younger anim . 

CATARACT 

Definition. -An opacity of the lens, its capsule or both. Catarart is com- 
mon in the dog and cat, especially in old animals. 

occur: (a) symptomatic, (6) traumatic, (c) senile, (d) diabetic, (e) con 

ymplomaftc Ca/orad.— This form results from an inflammation of some 
of the adjacent structures which interferes with the nutrition ol the lens. 

In the dog and cat it often develops from distemper. ^ ^ * 4.u i ns 

Traumatic Cataract.— 'Tr&nmatic cataract is caused by injury to tne lens 
by sharp objects which penetrate the cornea. Or it may be due to mdirec 
injury, the animal receiving a blow which jars the lens from its fastenings. 
It may, therefore, result from fracture of the orbit or some of the o er 
bones of the head. » ,, 

Senile Cataract.— Common in eld dogs. It is due to an atrophy ot 
lens and is usually bilateral, In the early stages senile catawct usua y 
appears as radiating, gray lines which extend from the periphery to t e 
center of the lens. In other cases it may occur as an opaque spot or ® 
in the lens. The opacity spreads until eventually the entire lens is involve . 

Diabetic Cataract. — Very rare in animals. A few cases have been no e 
in dogs. . .1 

Congenital Cataracts.— Quito common in young dogs. As a rule, 
lens only is involved. It is often bilateral. It may be partial or comp e e. 

Symptoms.— General.— In animals cataract is usually overlooked uni 
it becomes so well marked as to be visible to the ordinary observer. 1 ar la^ 
cases arc sometimes discovered during an examination of the » j 

other disease. In using the ophthalmoscope in cataract the light s loii 
not be too strong. Under subdued light the opacity appears as a ar 
spot, its color differentiating it from the tapetum lucidum 
papilla. Cataract .should be distinguished from foreign bodies on t le c 
nea, corneal opacitie.s and turbidity of the vitreous humor. In 
careful examination with aii ophthalmoscope will suffice to dincrcn • 
between lens opacities and those in other parts of the eye. >V lan 
diagnosis of cataract has been made, the form ahd cause should be c 
mined whenever possible. The history of the case, the age and condi ion 
the patient, and the appearance of the opacity are indicative. 

Course.— Tlic course in cataract is chronic, usually leading to , 

loss of vision. Occasionally a traumatic cataract develops 

undergoes a spontaneous rccovcrj* within a short time. Such cases arc 

Prognosis.— The proguo-^is is unfavomble. 

( m'> ) 
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Treatment.— Tlie only treatment of value is an operation to remove the 
lens. In veterinary practice the difficulty in keeping the parts aseptic, 
the dressings in place and the patient quiet, is so great that cataract opera- 
tions are seldom employed. There are two operations for cataract: (a) a 
discission of the lens, and (h) extraction of the lens. 

Discission . — Discission is practised on!}’’ in congenital cataract, or 
cataract appears early in life, is soft and capable of absorption. The 
operation is performed under complete anesthesia and strict asepsis. Ihe 
eve to be operated on is flushed out with an antiseptic solution ( oric aci , 
2 per cent; bichloride of mercury, 1 to 5000), followed by a solution o 
atropine (1 per cent) to dilate the pupil. The lids are held open with an 
eye speculum. With a special instrument, a small knife-need e, which is 
passed through the cornea at its margin and pushed diagonally throng 
the lens capsule into the lens proper, the lens is cut and 
instrument is then withdrawn carefully so as to avoid ‘ ’ 

An absorption of the lens should follow. If not, the operation may be re 

""Com^cat^rsuch as swelling of the lens and 

tension with severe pain, may follow’ the iteration. time 

mended to reduce the swelling. If they afford "o 

the cornea may be punctured at its ;e^ ”s 

Through the same opening the lens substa. ^ , jjig instil 

result from particles of the lens coming m contact with the ins, 

atropine solution and apply ,,.j,en the discission opera- 

Ex/rachon.— The lens ®xtracted_ m oneration is rather difficult 

tion is contra-indicated. The technique „ P. indsing the cornea in 
and requires much practice. n uu ^ special fixation forceps, 

the sclerocorneal limbus, fixing the eye . , j ^pjjg gyg should 

incising the capsule of the lens and may follow the 

be cleansed and a dressing applied. nrnlaose of the iris; iritis and 

operation in animals; panophthalmi P P^j careful dressing of the 

cyclitis in a small percentage of cases. P . 
wound after the operation is especially imp 

luxation of the lens 

11 ^n?mals In most instances it 

to extreme intra-ocular tension 


Luxation is not very frequent 

results from traumatism. It may e u « suspensory ligament'^ 

^■be^artX complete; into 


in either chamber of the eye, or from rupture 


of the lens. The luxation may 
posterior chamber. . p . i . 

Treatment. — Treatment is of no ^a iie. 
sionally employed. 


A reino\ aI of the leiC' 



CHAPTER VII 

DISEASES OF THE RETINA AND CHOROID 

These membranes can be seen only with the ophtbalmosciye. It is best 
to dilate the pupil in order to increase the size of the field ot the eye 

''''Sfe°following pathological changes may be noted on the retina; (a) 
hyperemia, (t) edema, (c) inflammation (retinitis), (d) detachment oi the 

retina, (c) anemia, (J) atrophy. _ i i,„ 

Hyperemia.— A congestion of the retina. The blood-vessels will 
found dilated and engorged w’ith blood. ^ ^ ^ 

Edema.— Rare in animals. It may result from direct injury, or inflam- 
matory exudate ■which collects in the retina. The retina appears cloudy. 

Inflammation (Retinitis).— An inflammation of the retina.^ It usuaUy 
develops during or as a sequel to infectious or chronic constitutional dis- 
eases. It is characterized by hyperemia, edema, partial or complete 
obliteration of the papilla and hemorrhage. 

Detachment of the Retina.— Rare in animals. It may result from an 
accumulation of exudate or transudate between the retina and choroid, 
which causes the retina to become detached and float loose in the vitreous 
humor. It causes partial or complete blindness. ^ . 

Anemia.— Retinal anemia usually residts from general hemorrhage; ob- 
viously it accompanies general anemia. It may have a local origin, tne 
blood-vessels supplying the retina becoming blocked and pressed upon bj 
tumors or inflammatory growths. The retina appears pale and the blood- 
vessels rciluced in size. _ ^ ^ . 

Atrophy.— Usually follows extensive and severe retinitis; or when the 
nutrition of the retina has become rcduccil. The blood-vessels appear 
unusually small; in some cases hardly visible. ^ . 

Tlic diseases of the choroid arc so intimately interwoven with those o 
the other ineinhrancs that a separate description is \mneccssary. 


( ) 



CHAPTER VIII 

DISEASES OF THE OPTIC NERVE 


Usually when the optic nerve is affected diseases of other structures, 
particularly of the retina, coexist. . 

The principal pathological changes affecting the optic nerve are; (a) 
wounds, (6) hemorrhages, (c) inflammation, (d) tumors. 

The optic nerve is also affected by inflammation of adjacent structures, 
and diseases of the central nervous system. cm 

The diseases of the optic nerve usually noted are: (a) pap it , W 
retrobulbar neuritis, (c) atrophy. Clinically amb yopia an 
recognized. 

PAPILLITIS 

Definition.— An inflammation of the papilla. “^nd diseasefof'the 

bilateral. It is usually caused by po|ons ran 

central nervous system. \ ie« ed n itn i P 

appears either enlarged and indistinct and striations 

pale-even white in color. Its outlme is 

are seen radiating from its center. When t'Vhoked disk”)-- 

gestion is present, the papilla appears >" Partial or complete blindness 

Prognosis. -The prognosis IS unfavorable, lartia 

will usually result. 

retrobulbar neuritis 

Definition.— An inflammation of tl*® ,”'i‘‘L”iidurier*infection through 
entrance into the eyeball. _ It may resu catarrh, or dog distemper 

wounds involving the orbit; or atten patient is partially or 

which has attacked the sinuses oi o ’ i IVIanv cases will recover 
totally blind. The papilla will appear conges . 
when the cause is removed. 


atrophy of the optic nerve 

„ „.ul. I- 1...—"" -” 

Blindness is a prominent symptom. 

Prognosis.-The prognosis is unfavorable. 


Definition. — Partial blindness 
it usually results from poisoning, 
sight is restored. 


amblyopia 


( n *''.* ) 
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AMAUROSIS 

Definition.— Blindness without visible lesion of the eye. Amaurosis is 
sjTuptom and not a disease. The term is falling into disuse as ophtha 
moscopy becomes better developed. It may be congenital or acquire; 
Diseases of the optic nerve, retina, brain and certain poisons are its prii 
cipal causes. The symptoms are blindness, abnormal dilatation of tli 
pupil which does not react to light. In the early stages the eye appeal 
normal hut in time the globe becomes atrophic. Ophthalmoscopic exan 
ination may be negative, although usually changes can be noted on tli 
retina or papilla. There is no treatment of value. Cases due to poisor 
may recover. 



CHAPTER IX 


DISEASES OF THE GLOBE AND ORBIT 

Injuriks to tlie eyeball are very common. They occur as wounds, 
lacerations and contusions. Sometimes the eyeball is ruptured. Diseases 
involving the globe and orbit are also frequent. The following are the 
most important: (n) panophthalmitis, (b) glaucoma, (c) hydrophthalmus, 
((f) e.xophthalmus, (c) luxation of the eyeball, (f) enophthalmus, (g) stra- 
bismus, (fi) nystagmus, (f) parasites, (j) fracture of the orbit, (I-) inflamma- 
tion of the orbit, (f) tumors of the orbit. 


PANOPHTHALMITIS 

Definition.— -An inflammation of the entire eyeball. It is usually due to 
injury with infection, or may develop during the (;ourse of infectious dis- 
eases, the infection being carried to the eye by the blood (ir lymph. 

Symptoms.-The initial sj-mploms will vary, depending upon whether 
the infection enters through wounds (exogenetic) or is carried by the blood 
or Ij-mph (endogenic). When panophthalmitis begins in the posterior part 
of the eye it may escape attention until the anterior portion is involvef 
In cases of exogenetic origin usually a wound through the cornea or sclera is 
found, out of which pus discharges. In ^“dogenic infection a genera 
congestion of the eyeball is an early symptom. As the disepe Progresses 
perforation usually through the cornea wjth prolapsus of the iris and some- 
times the lens follows. As a rule, the des roye . 

Diagnosis.-Panophthalmitis should be differentiated from ^le^onous 
conjunctivitis and inflammation of other parte o e ey . p-refullv 
times present symptoms confusingly like it The eye f ^ ^ 
examined to avoid errcir in this regard. Should a perforating wound be 

found the diagnosis is simplified. j^cifT.,,r.+;nr. nf thp 

Prognosis.-Unfavorable. Almost every case leads to destruction of th 

'^TmLent.-An effort should be made to arrest 

(C“ a(^id 2 per cente ichthyol, 3 per cent). Subconjunctiva injections of 

f r2 c“ ’of rsolutn of eW of mercury (0^ per eent^ 

mended. Suppurating wounds should be drained and flushed out. Lsua j 

enucleation of the eyeball becomes necessary. 

glaucoma 

Definition.-A term applied to a number of diseases of JJo^oye marked 

by intense intra-ocular tension, ” some disturbance in the Kinph 

rare in animals. It is supposed to be due to “'"o d'shuM"™ 

or blood circulation of the e.veball which ma> le t • 

. Sympton.s.-Glaucoina develops s tetfare ofLn ^ 

tion .and w ith little evidence of pain, marked h.aninc's of the 

As the disease progresses the pupil dilates and a mark.d l.anm^_^ ^ 
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eyeball develops due to increased intra-ocular pressure. The cornea may be 
clear or cloudy. With the ophthalmoscope the optic nerve appears cupped. 
The vision is gradually destroyed. In some cases (inflammatory glaucoma) 
acute inflammatory sj-mptoms suddenly develop. 

Prognosis.— Bad. 

Treatment.— Eserin or pilocarpin should be tried; if unsuccessful relieve 
the intra-ocular pressure by paracentesis of the anterior chamber of the 
eye. The results are usually unsatisfactory; 

HYDROPHTHALMUS 

Definition.— An enlargement of the eyeball in all its dimensions. It is 
common in pups and kittens. Hydrophthalmus develops slowly, the eye- 
ball enlarging, the curvature of the cornea becoming weaker, the pupil 
dilated, intra-ocular pressure increased, and the papilla cupped. The con- 
dition is usually congenital. 

Treatment.— Eserin and pilocarpin are recommended, but they do little 
good. Paracentesis of the anterior chamber will relieve intra-ocular pres- 
sure as in glaucoma. Iridectomy may be tried. 

EXOPHTHALMUS 

Definition.— An abnormal protrusion of the eyeball. It should not be 
confused with nonnally prominent eyeballs of some breeds of dogs. 

Etiology.— Fracture of the orbital arch, the displaced bones forcing the 
eyeball outward; edema, abscess or hematoma in the postbulbar tissue; 
rctrob\ilbar cellulitis; intra-orbital tumors; tiiberculous growths in the 
orbit. F.xoiflithalmus is a prominent symptom of exophthalmic goiter in 
dogs. 

Symptoms.— One or both eyes appear unduly prominent. As the eyelids 
do not entirely cover the eye the surface of the cornea becomes dry and 
ulcerated. 

Prognosis.— Tlie prognosis should he guarded. 

Treatment.— Treatment is only successful wlicn the cause can be removed. 
I uinors sluudd be operated, enlarged thyroi<ls removed and the affected 
<*yeball jiroteetetl. 

LUXATION OF THE EYEBALL 

( onnnon in the dog and cat. Dogs with prominent eyes arc predisposed. 
It resnlt.s from injury, figliting, iK'coming caught in doors, etc. 

Prognosis.— The jirognosj-i will <1c|x*m! up<»n how long the eye has hei'ii 
prolapMil, the jlegriv of injury to the optic nerve ajul to the eyelmll. 

Treatment. — Tlie patient sltoidd Ik* anesthetized and the prolap-^etl^eyt^ 
fln'lietl with u warm anti^eptie solution (iM)rie aeid, 2 |ht cent). 1D‘ 
repkunnenl by picking up the eyelids, retracting them as much as jM»s<ihle, 
at the ^ano* tiinf gently !>ut firmly pre»ing the eyehall h.tck into its socket. 
It ma\ !«• ne<’T-vsary to enlarge the paljM'hr.al slit hy cutting tl»* outer 
Aftt-r rephu'ement two or thre<* stilelies will n’tain tlie eyehall m 
j»<*''ilinn. 'ni»- after-treatment in fomenting tin* ey«* with warm 

w.iler ajid ti Iuhrtt'nlr*d with dilute glwtrin or liejind \a''4-litie. 

Sland-l p‘ii<tphli:.tlmitl> or h> droplitlialinitis de\el<»j>, or the luxation rraj>- 
rjua lr-att'«{j i.f the rxrfnll -itotdd l«* pra<*li*<'<l. *no* ojwr.ntij'H i' as 


STRABISMUS 


373 


follows: the patient should be given a general anesthetic and the eyeball 
thoroughly washed with an antiseptic. The e.yelids are brought together 
with interrupted sutures leaving the suture which is midway between the 
internal and external canthus with ends sufficiently long so that they may 
be tied together forming a loop. _ ^ _ 

Shave the hair from the ej'elids and render the skin aseptic. An incision 
approximately | inch from the margin of the eyelids and extending all the 
■way around is made through the skin. Traction is now exerted by means 
of the loop just mentioned and the conjunctiva is separated from the sur- 


rounding tissues. , ^ , 

The muscles, nerve and vessels are severed as they are encountered. 
Hemorrhage is controlled by packing the cavity with narrow gauze 
which may be saturated with ichtholdine. The end is kft m the region of 
the inner canthus so that it may be readily removed The incised marg ns 
of the eyelids are carefully sutured using interrupted sutures, being carefu 
not to include in them any portion of the gauze pack. 

The pack may be removed in twenty-four to forty-eight hours b} remo 

ing one" utum at the inner canthus.. Healb 

intention the remaining sutures being remote m iniection'of 

After-treatment may consist of cleansmg externa 1> and mjec" 
a small amount of ichtholdine through the opening formed for the ^emo^ 
of the pack. 

Healing is usually prompt. 


ENOPHTHALMTJS 

Defimtion.-An abnormal sinking of the eyeball into the orbit. It is rare 

in animals. . ,, however, are acquired 

Etiology.— It may be eongemtal. cushion, general emaciation, 

and due to an atrophy of the retrobulbar fat cusnion, g 

spasms of the muscles of the eye. socket. It should be 

Symptoms.-The eyeball L ly S The general 

distinguished from normal eyes which 
condition of the patient sufBces for differentiatio . 

Prognosis.— Depends upon the cause. .. ^ proper treatment. 

Treatment.-Determine the cause and eliminate it bj p P 


STKABISMTJS 

■ f „ nf the eves from its normal direction so 
Definition.— A deviation of one of , „o„sIv on the same objec- 

that the visual axes cannot be focussed simultaneous!. 

live point. interference with tlic itiom*- 

Etiology.— It may be |^!gis of the muscles of the eye. intr.-i- 

ment and position of the eyeball, p* * * • pcrehral hcinorrlinpc, juk 

cranial paral.vsis, spasms of the c.ve muscles, 

poisoning. . One e.vc will be turned iimarc 

Diagnosis.— The diagnosis IS n ^*^,1 striiclit ahead. 

or outward while the other one is applying ncounterirntanl 

Treatment.-A palliative ' 

to the region of the orbit and ai in ^ tenotomy, M-vertng <>”' 

of potash. A radical treatment is The particul.w 

the tendons of the eye innscle at i 
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tendon to be divided is determined by the individual case. If the stra- 
bismus is convergent the internal rectus is cut; if divergent, the external. 
The operation is briefly as follows; give a general anesthetic. Flush the 
eye with antiseptics and follow by a solution of codreniu to control the 
hemorrhage. Cut through the conjunctiva and carefully dissect down to 
the tendon, then grasp with a blunt hook, pull forward and cut off with a 
scissors. Unless the tendon is entirely severed the results will not be satis- 
factory. The wound in the conjunctiva may be left open. Flush out daily 
.with antiseptic solution. 

NYSTAGMUS 

Definition.— A continuous rolling movement of the eyeball. It occurs 
occasionally in dogs. It very often accompanies epilepsy, convulsions, para- 
sitic invasion of the ear, catarrh of the ear and sometimes accompanies 
chloroform narcosis. 

Treatment.— No treatment beyond rectifying the primary condition of 
which it is a symptom is recommended. 

PARASITES OF THE EYE 

Lice (pcdiculi) are often found on the margins of the lids and on the skin 
over the orbital region. Mange mites also invade the lids. The demodex 
mite may enter the Meibomian glands, eonjunctiva and lacrimal apparatus. 
Tliclazia californicnsis has been found in a number of cases from dogs in 
the state of California. 

FRACTURE OF THE ORBIT 

Common in animals. Careful palpation will reveal erepitation. 
Treatment.— Treatment should follow the general principles of surgery. 
Possible injury to the eyeball demands first consideration. 

INFLAMMATION OF THE ORBIT 

Usually results from traumati.sin. Due to the abundance of fat, inflaui- 
inatiun of the orbit spreads rapidly and always endangers the optic nerve 
and eyeball. It is usually difficult to obtaiu proper drainage or to apply 
antiseptics to stop the progress of the infiauunation. An attempt .should 
la- made, however, to secure drainage and keep the parts clean. 

TUMORS OF THE ORBIT 

Infreriuent. Sareoniata, eareiiiomata, epitbelioniata and osteomata 
have !,(a-n noted in this region. It is usually neee.'.sary to enucleate the 
e\eball in order to remove them. Malignant tumors are apt to recur. 



PART XIII 
HERNIA 


Definition. -The term hernia is applied to a protrusion of a portion of 
the abdominal contents through a normal or an abnormal opening m the 
abdominal wall. The larger number of hernias are found under the skin, 

the smaller through the diaphragm. , . i , tu 

Occurrence.-Hernia is very frequent in the dog and cat but rather rare 

in other small animals, ^ . /• ..i. u i 

General Remarks. -Hernia may consist of a portion of the bo^ el (entero- 
cele)j a section of the omentum (epiplocele), or a com ina , ^ 

(entero-epiplocele); further, a portion of the uterus ; b? P™“ 
(metrocele), or the uterus and its ligamentous attachments 
metrocele). Some of the other organs are occasiona y .gjujg j,, flnd 
sac, such as the liver (hepatoeele), etc. In hernLl 

almost any one of the organs of the abdomma cav y Resent in the 
sac. The number and forms of hernia are qui ® gj,;,, (i) 

The following parts are distinguished m a hernia, (o) hernial sac, t ; 

hernial ring, (c) hernial contents. subcutaneous cellular tissues, 

(a) The hernial sac consists of peritoneum is ruptured 

“d whrkTs^:cfur?r^^^^^^ subcutaneous tissues constitute the 

“Jf^hernial ring is the opemng 

the abdominal cavity. In recent bv the rent in the ahdom- 

of the muscular tissue, and * elements form around the margins 

mal wall. In old cases connective „ . , ^ hernia will often reveal 

which results in a distinct, firm ring. tiprve to differentiate recent 

a well defined, firm enlargement which v.li ser^e 

from long standing cases. varied and will depend somewhat 

(c) The contents of a ^„„nsist of a portion of bowel, or omen- 

on its location. In most cases they other al)d(iinin:il 

turn, or both. In a smaller number a portion ot on ^ 

organs is present, such as the liver, con- 

When the contents fluctuate on P*'' which accunuilate.s from a veiKHi’' 
tent in the loop of bowel, or to serum 

stagnation of the imprisoned con cn - clas'^ify hernia 

From a practical standpoint i 

rortnolblo. nnd (U) irrcduClblc. 


into' 
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hernial sac and its contents which wUl interfere with complete reduction 
of the enlargement. In this case, as soon as pressure is removed from the 
outside, the hernial contents will again reappear m the sac. Practically all 
reducible hernias return unless outside pressure is maintained. ^ 

(h) Irreducible hernias are those which cannot be returned by manipula- 
tion to the abdominal cavity. This condition may be brought about by 
adhesions between the different parts of the hernia, by swelling around the 
hernial ring, or by strangulation with subsequent swelling ot the hernial 
contents. When a loop of bowel is present in the hernial sac strangulation 
frequently occurs from fecal matter accumulating and distending the 
prolapsed bowel. It is very important to distinguish between strangulated 
and non-strangulated hernias. The differentiation is made very denni e y 
by the sjTnptoms shown by the patient and the local examination ot the 
hernia. Marked symptoms of pain, vomiting, and local inflammation indi- 
cate strangulation. During the secondary stages of its development the 
hernial sac becomes cold, doughy, and non-sensitive to the touch, hecal 
fistulai (intestinal fistulie) occur in some cases from a sloughing of a portion 
of the intestine. ^ 

Forms.— The following are the most common hernias found in small 
animals: (a) umbilical, (6) ventral, (c) inguinal; (d) femoral, (e) diaphrag- 
matic, and (/) perineal. ^ . . 

Umbical Hernia.— Etiology.— This form occurs either congenitally 
(usual) or a short time after birth. The hernial ring is formed by an 
improper closure of the umbilicus, or the fibrous organization being of 
insufficient strength allowing the abdominal contents to pass through- 
Occasionally umbilical hernia occurs accidentally in which case the peri- 
toneum fonns the inner portion of the hernial sac. 

The hernial contents may consist of omentum, small or large intestines, 
or both. In most cases in puppies the sac contains only omentiirn. 

Symptoms.— The presence of an enlargement at the umbilicus which 
may he soft or firm, depending on the contents and local conditions. In 
most ca.scs the contents can be readily returned to the abdominal cavit> . 
Occjusionally adhesions arc present which prevent this. Strangulation is 
very rare in this type of hernia. 

Treatment.—In puppies many cases disappear spontaneously. Severn 
methmls of procedure in treatment have been recommended : 

(a) Pressure haiulage, or adhesive tape, applied over the part for a fe« 
days has provcsl satisfactory in many cases. This method keeps the ctin- 
tents in the cavity, allowing time for fibrous tissue organization to close 
the ring. 

{h) Ojyrctiou. —When adlicsions are present or the ring is of considcra > e 
sire, it is ndvisahle to jK'rfonn herniotomy. Tlic animal is nnesthetr/e( . 
placi^d in a dorsal i>ositlon on the table, the hair removed from the area nnn 
paintetl with tincture of iiMlinc. An incision is made tlirongh the skin <» 
Minicient length. dis>ccting the bernial contents from the adjacent tissui s, 
if iH'ct'SNary, carefully so as to avoid injuring the lK>\vel. If omentum onl.' 
is prc'cnt it may Ik‘ removal with knife <»r sciviors. Uetnni the omtents o 
the ulMhnninnl c-avity. Uemovc n small |Kirtion <»f the lu rmal ring <•» 
cither ^ilIe making n frt^h wound Mirfiire to faialitate tini«in of the part*'. 
?uturv the wmjial and apply after-treatment as in laparolotny (•‘♦•<* Dipa- 

rvUi-tny). 
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Ventral Hernia. — Definition. — Ventral hernia is a term applied to a sub- 
cutaneous rupture of the abdominal muscles which permits the abdominal 
contents to pass through. This may occur at any point in the abdominal 
walls. The hernial sac consists of the peritoneum, subcutaneous tissue and 
the skin in the majority of cases. Sometimes the peritoneum is also rup- 
tured allowing the contents to lie immediately under the skin. 

Etiology.— The cause of ventral hernia is usually traumatic, or intra- 
abdominal pressure. In some instances when incomplete union o e 
abdominal muscles takes place following surgical operations, a hernia will 


‘’"Spioms.-The sudden development of an enlargement appearing at 
somrpoint in tl.e abdominal vail. The s.ze of the herma v II depend 
upon the extent of the rent in the abdominal muse ^ 
enlargement vill reveal a soft, fluctuating or e as ic reduction is 

reduced in most cases except '''he" atrangnlated. JWen 

brought about the opening through the abdomin 
dete^ined and the margins of the hermal 

of the patient vill bring fbof reduction strangulated, 

or the parts strangulated. Imlessthenernh rmninulation. It is 

there will be no inflammation nor pain jjg by 

necessary to differentiate recent hernia ^ difficulty will be 

careful palpation or by explorative op— 

experienced in distinguishing bet"*®" explorative operation if neces- 
However, the consistency, TeXulated ventral hernia will 

sary, will serve to make the ^doughy consistency, pain 

be characterized by symptoms «f 

on palpation and the general reaction o P ^ arefully to determine 

Treatment.-After the examination has been mac 

the exact conditions, then it 'S operative. There is very 

eedure. Treatment in ventral herni observed in opening the 

little danger providing the usual precautions are 

abdominal cavity. .utinn nr incarceration the operiition 

In ventral hernia without strang :yg„ a laxative and fasted for 

is performed as follows: Ibe anima pack 

twenty-four hours. The field of JJPrra i given an anestlietic. 

applied for the same period Tb<= 

placed on the operating t^bl® m ■ of iodine. A lonptiidinn 

removed and the surface painted . through tlie skin ami parall 
incision is made immediately over le , gontents are returned to 

to the rent in the abdominal waj . ^1^^ hernial sac in order o 

the abdominal cavity. It is ,* „o,gn,s. IVlien they arc found 

determine the condition of the bw'''" 5triictiirc.s, tlie licrnin s.ic 

normal and there is no evidence o in tiic alidoinina 

can be trimmed off with the scissors ‘ , tissue fonnatioii. it is a< ' is 
sutured. If the hernial ring o, knife to pr«ln<v a fresh 

able to trim off the margins witl. » wound N tlieii clo-.d 


as possible. iJie same 

contents examined to dctennine tlie ca - 
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condition of the contents of the hernial sac. If the strangulation is 
by a constricted ring it should be enlarged with a probe-pointed knite sut- 
adently to allow the contents to be returned to the abdominal cavitj . 
The wound in the wall is closed in tlie usual manner. If the hernial con- 
tents have been strangulated and retained until gangrenous then proper 
treatment should be employed. A section of bowel or omentum may 
removed without difficulty and successfully when properly done. Adhe- 
sions when present should be carefully broken down to allow the contents 
to be returned. Some of these cases may present special problems and, 
therefore a careful examination of the contents should always be made. 
The after-treatment would consist of keeping an antiseptic pack in contact 
with the wound for a few days until union takes place. There is a pos- 
sibility of a recurrence of the condition if union of the abdominal wall is 
incomplete. Reoperation is recommended when this occurs. 

Inguinal Hernia.— It is necessary to divide this form of hernia into two 
classes on account of the anatomical differences in the female and male 
animal: (1) inguinal hernia in the female, and (2) inguinal and scrotal 
hernia in the male. ^ , 

1. Inguinal Hernia in the Female. — Etiology . — A very common form ot 
hernia. The inguinal canal in the female is very short and the diameter 
usually greater than in the male animal. During pregnancy considerable 
strain is thrown upon these structures resulting in a hernia. It may result 
also from increased intra-abdominal pressure, from ascites, distention of 
the organs, or hypertrophy. Congenital inguinal hernia in the female has 
been observed. 

The hernial contents consist of the round ligament with peritoneum, or 
one or both cornea of the uterus. In a smaller number of cases other 


abdominal organs may be present. 

Symptoms.— An enlargement appearing just posterior to the inguinal 
mamnife. It varies in size from a small, rounded mass to one of sufficient 
proportions to reach the ground. The consistency of the hernia will depend 
on its contents, sometimes fluctuating, at other times firm. When the 
animal is pregnant the fetuses may be palpated In the hernial sac. T-hc 
contents, if no adhesions are present, may be easily pushed back into the 
abdominal cavity and the hernial ring distinctly felt. Placing the dog in a 
dorsal position with the hind limbs elevated often will effect replacement. 
Further, there is no sjauptom of inflammation and the parts are 
sensitive on palpation. All enlargements appearing in this location should 
be examined from the standpoint of hernia as it Is not always possible to 
reduce them and palpate the ring. , , 

rrenfmenf.— Operation is advised in all cases. Herniotomy is pcrforincc^ 
in the following manner: the nnimnl should he properly prepared b> 
fasting and administration of a laxative twenty-four hours in advance. 
'I'hc operative field should be shaved and disinfected. Make an incision 
longitudinally over the enlargement through the skin and hernial sac. it 
no adliesions are present and the contents eai>uhle of being replaced this 
should he done at once. If adhesions are present jircventing reduct|on 
tliey must be carefully broken down when the contents will return easily. 
Sometimes the bladder is encountered conshlerahly <!istcnde<l with yrine. 
If this is the ease, introduce a trocar aiul draw oft the urine whieh ' 
tutes replairment. When the gravid uterus is found in tlu* sac it viM 
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necessary to remove the fetuses in the usual manner and return the cornua 
to the abdominal cavity. After reduction has been brought about the 
hernial sac should be ligated as close to the cavity as possible and removed, 
pushing the stump into the Gravity. Suture the ring by inserting the suture^ 
close together, keeping away from the pudic veins. The extra skin vhich 
will be present should be properly trimmed off with the scissors and 
sutured. An antiseptic pack is applied, renewed daih', and kept in position 
until union is complete. The external sutures should be removed when 


the w'ound is healed. „ . , *11 • v 

2. Inguinal and Scrotal Hernia in the msXe.—EtioIogt/.-lngynnd hernia 1 ^ 

not as common in the male animal although it 

Dilatation of the inguinal canal from any cause will allow the nes 0 
omentum to pass through carrying a portion of t e pen oneu 


'TirhS. I" “ 

is formed by the processus vaginalis, and the ° t,” 

or a loop of bowel protruding out into the scrotum m co . 
testicle. The hernia may be unilateral or bilatera . prhrmmcnt appcar- 

Sj/mpfoms.-Inguinal '’f fluctuatingfand reducible, 
ing to one side of the penis. It is usually .liffieiilti- in 

The ring can be palpated in most cases. _ present An e.vplorative 

diagnosis might be '""y'/^'g^^^rhernirU recognised as an elongated 
operation is recommended. Scrotal hern in. fevcal the dilated 

enlargement in the scrotum. "^'‘/^rthc ahdmninal cayit.i-. 

canal and the contents can be easilj „ „ffprts replacement. Differ- 
Holding the animal up by the hind limbs ^ A, „ rule no 

entiation should be made from other scrotal enlargement 

particular difficulty will be " ' ration would he praetieall.v the 

Treatment.— In inguinal hernia tl P cvercised to avii-' 

same as in the female. The same care should he e.xerei 


plications. 
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Diaphragmatic Hernia.— Definition.— A hernia taking place through the 
diaphragm. It may be either congenital or acquired. This hernia is 
characterized by the passage of a portion of the abdominal viscera into the 
thoracic cavity either with or without the peritoneum. 

Etiology.— Most cases of acquired diaphragmatic hernia occur as a 
result of violence in which the diaphragm ruptures allowing abdominal 
viscera to pass through the rent. Strangulation is rare. 

Symptoms.— No symptoms are observed in most cases of congenital 
diaphragmatic hernia. In the acquired form the symptoms come on 
suddenly and consist of severe dyspnea, restlessness, pain, etc. The patient 
as a rule lives but a short time. A few cases ha\'e been obser\"ed where the 
patients lived for several months showing dyspnea and marked circulatory 
disturbance. A diagnosis is in most cases difficult. 

Treatment. — No treatment can be given. 



Fxg. 35. — Perineal hernia. 


Perineal Hernia.— Definition.— A hernia appearing in both males and 
females and characterized by an enlargement on one or both sides of the 
anus. 

Etiology.— 1 he i)crincal tissue is easily ruptured or torn allowing some 
o the nhdomiiial organs or omentum to protrude at the sides of the rectum. 

erineal hernia i.s often observed in trick dogs which arc required to walk a 
great deal on their hind legs. The unnatural position and the pressure of 
tljc alMloinmal organs no doubt lead to rupture of the perineal tissue. It 
may also result from strain from coprostasis, prostatic enlargement, etc. 
\ , is rare in this form of herniu. In some cases torsion of tlic 

ojarJilcr accompatiies it. 

Symptoms.— This liernia is recognized as an enlargement appearing at 
iM»t!j sides of the rectum. The majority of eases are unilateral. 
1 he amis is pu'»h«l to one side and often there is diniculty in defecation. 
In tlie female the enlargement is nsiinlly sliglitly lower than in the male. 
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The consistency of the hernia will depend upon the contents. Perineal 
hernias are usually soft, easily reduced and the hernial ring readily pal- 
pated. Holding the patient up by the hind limbs often effects reduction. 
Should the bladder be in the hernial sac the patient will show dysuria and 
the enlargement feel cystic. A positive diagnosis under proper precautions 
, may be made by puncturing the swelling with a trocar and obtaining some 
of the contents. A differential diagnosis is necessary between the hernia 
and enlargement of the anal pouches. A careful examination will reveal 


the difference between them. , . , 

Treatment. —A careful consideration of the symptoms should be taken 
into account in order to determine definitely the conditions so in. 
treatment can be applied. If the bladder is in the hernia sac rep 
should be brought about as soon as possible. 9ne should be '' 

choosing cases of perineal hernia for surgical m eri en ion. i -i' . ‘ | 
cases of not too long standing are usually the more nn'pnted * The 

cases are attempted only one side at a time should ^ 
animal should be properly prepared, the p" lient has 

with iodoform gauze, and the area rendered asep ; . . ^ 

been anesthetized, the tuberisehii is located an an j j f 

half circle is made about 2 inches (or further 

the dog) lateral to the of skin is dissected awa.v 

imaginary center “t/he half circle 

exposing the tensor fascia latse. \\itho P eliroiiiic gut 

returned and held in „ovcr the hernia i.s dissected 

sutures. Enough of the tensor fascia h 

away in the form of a semicircular 1 .,|)oi e 

carefully sutured with twenty-day clirom g p„vcring the po.stcrior 

and below the anus and to the anal -"“f ' "^o „lle f and the skin 

portion of the ilio-reotal fossa. Hemorrhage is controU^ 

sutured. After-care is most ' 50 ,„(,timcs even .six immtli'. 

absolutely quite for a long period ° ' . ,:p,,]ar distiirhancc pre.si'nt. 

Many cases, when of ominemlcti when enlarged prostates 

should not be treated. Castration i ..pocssarv to remove the glands, 

are present. In some cases it m.aj c ii • . iittenipt 

Other herniie h.ave been observed but tl.es are 


will be m€^de to describe tliem. 
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CHAPTER r 

ACUTE GENERAL INFECTIOUS DISEASES 
DISTEMPER OF DOGS 

Definition.— An acute, infectious, communicable disease which in mosi 
cases affects young dogs. 

Occurrence.— This is one of the most common diseases affecting dogs, 
and is known in every country where dogs are found. It is particularly 
a disease of young animals, the majority of dogs contracting it at some time 
during the first y'ear of their lives. Whole litters of puppies, or all the 
animals in a kennel may become affected at one time. It occurs in districts 
as an enzootic. In cities it is more prevalent than in the open country. 
The season of the year has some influence on its prevalency and distribu- 
tion, the fall and winter months usually' being most productive of the 
disease. Highly bred animals are more commonly affected than those 
bred by natural selection. 
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Pathology -Owing to the variety of forms of distemper m digs the lesions 
founTo^examination are of many kinds, varying with the Pomplications 
doe to secondary infection. In peracute and acute cases there will be.e 
sions of fluid from the serous membranes particularly in the pericardia 
sac the thoracic and abdominal cavities. Small hemorrhages are observe 
in some of the organs (heart, liver and kidneys) . In most cases of distemper 
the lungs will be affected, either as a capillary bronchitis, .congestion o 
bronchopneumonia. The pleura is usually congested and sometimes 
covered with fibrinous deposits. 

The intestinal tract shows marked changes, m most cases a ca,tar 
inflammation, which may be primarily in the stomach, or involving the 
entire tract. The glands in the mucosa are swo len. _ Erosions and ul^ra- 
tions are frequently noted in the subacute or chronic forms, ihe Ijnnp 
glands of the mesentery are enlarged and edematous. The liver usua.1 _y con- 
gested, or inhamed, frequently showing degenerative changes. J-he ^idneys 
are enlarged, the capsule easily removed and the cortex markedly change . 

The central nervous system is often involved and there will be touna 
congestion of the membranes and the cortex of the brain. ..Small hemor- 
rhages will be observed in some cases. Other pathological changes o a 
minor character are noted, such as conjunctivitis, keratitis and more 


rarely panophthalmitis. Pustules in the skin are common. , 

Symptoms.— There is quite a variation in the symptomatology depending 
upon the form which the disease takes. The most prominent manitesta- 
tions arc those of an infectious catarrh, involving the membranes of the eye, 
the respiratory and digestive systems. The catarrhal symptoms are often 
complicated witli those of severe disturbance of the brain and cord, pustular 
eruptions on the skin, and very frequently bronchopneumonia. For clear- 
ness in the description of the sjinptoins it is best to consider them under 
the following headings, depending upon the part affected i 

1. Initial Synqitoins.—Thc period of incubation is usually from three to 
five days. Tliis period will vary considerably, depending iipon various 
factors. Some few cases liave been known to develop the disease in tvo 
to three days, while in others it required two to three weeks. 'I he pcracu e 
type of distemper is ushered in by marked constitutional disturbances, 
such as great depression, fatigue, total loss of appetite, a very high tem- 
IHTature (100° to 107° F.) which in the course of several hours drops to 
normal, and later to siihnormal. This form of the disease takes a %cr> 


rapid course, the animal soon passing into a comatose state. t 

'Hie acute form usually begins with a rather high tcmiieratnre (lOo o 
100° F.) and remains elevated for several days or weeks. Some eases snov 
a markctl variation in teinpcrutiire, beginning with a high tciniicraturc 
which in u few days drops to noniml or in some eases snhnonnnl vhcrc i 
rinmins until eitlier recovery or death takes jihiee. In some casc.s | 
to comidieations the fever is remittent. The owner will , 

inception of the iltsease a change in tlic disposition of the aniinnl. Ins cj 
U-ing lively it will Ik* stupid, <!oes not answer the cull or obey colnmnnj s 
given it. The hair c<jat iH'comes rough, quickly lo^cs it.s pless an<l 
aniinnl in general shows a deJi’cU**! ap|HMir;mce. On exnininntion o ‘‘ 
nox*. it uill Im- found hot and ilry; the muni'ji iM'eoining irritated int m*' 
rather \iolent siuf/ing. After <me «ir more days more prononnenl s\ani»- 
loni'* inal.e llu-ir upjH'aniiUf. 
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2. Symptoms Shown by the Eyes.-~ln a large number of cases conjunc 
tivitis IS a prominent s\Tnptom. In the early stages it begins as a serou 
^njunctivitis, which soon becomes purulent from secondary infection 
rhe discharge from the eyes consists of a thick mucus, or whitish or yellow 
ish pus. This discharge is usually found collecting chiefly at the innei 
canthus of the eye, soiling the edges of the eyelids, or from the exudate 
drying, crusts form causing the eyelids to adhere. Usually in a few days 
lesions and ulcers appear on the cornea as a result of the irritant exudate, 
the patient rubbing its eyes or pawing them with the forefeet, or by the 
swelling which interferes with local nutrition. These ulcers are usually 
small, pin-point, funnel-shaped and extend downward in a straight direc- 
tion; their base usually covered with a pus-like material. They heal by a 
proliferation of vessels from the edges of the cornea. In some cases the 
ulceration leads to partial perforation of the cornea, with a protrusion of 
Descemet’s membrane, prolapsus of the iris (staphyloma). The resulting 
cicatrization causes permanent white spots on the cornea (leukoma). In 
other cases the entire cornea becomes opaque (parenchymatous keratitis) 
which gives the eyes the appearance of ground glass. Rarely does the 
entire eyeball become inflamed (panophthalmitis). Opacity of the cornea 
in a number of cases remains for weeks and even months. 

3. Symptoms Shown by the Digestive Tract— Vomiting is an early 
symptom in a large number of cases. The vomitus often consists of particles 
of food, frothy mucus stained with bile in cases where the vomiting is 
persistent. The mucous membrane of the mouth is hot, dry and con- 
gested. The animal drinks freely indicating the involvement of the mucosa 
of the stomach and bowels. Constipation is invariously the rule during the 
early stages of the disease, followed by diarrhea in the course of a day or 
so. The feces in the latter case are very fetid, often shiny, frothy and even 
bloody indicating hemorrhagic intestinal catarrh. The intensity of the 
gastro-intestinal symptoms varies from mild catarrh to a severe hemor- 
rhagic gastro-enteritis. Symptoms of icterus are present in some cases 
due to the catarrhal duodenitis (catarrhal icterus). 

4. Symptoms in the Respiratory Tract . — During the early stages of the 
disease the nose becomes dry and hot. There is a nasal discharge which 
is at first serous but later thicker and mucopurulent in character. During 
the early stages there is much sneezing and sniffling due to the attending 
rhinitis. The dog shows much distress and makes frequent attempts to 
clear the nasal passages by sudden expiratory’ efforts, rubbing the nose 
against objects and clawing at the nasal openings with the forepaws. The 
discharge accumulates around the nasal openings in the form of cnisfs; 
when these are removed the skin and mucosa often show excoriations. 

In severe cases the discharge is often so copious that the nostrils will l)C 

found partially or completely occluded. 

Catarrh of the laryn.x is nearly always associated with this condition 
and is manifested by’ a cough, which usually' occurs in paroxysms; it 1 *^ 
at first dry’ and harsh, and later becomes moist and considerable mucus 
is couglicd up, ^Yhich is immediately* swallowed by the anirn.al. 
paroxysms of cougliing frequently' end in gagging and \-oniiting. Jhc 
catarrhal inflammation spreads quite rapidly’ to tlic trachea nn<l hroncm. 

The resulting bronchitis causes a cough, whicli is deep and explosue. lltr 
respirations are accclcratc<h Auscultation reveal*. c-oarM*. sharp \e>ieufar 
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murmurs and rhonchi. As the inflammation proceeds it involves the 
bronchiol’i (capillary bronchitis) which produces increased, labored respira- 
tions. At this stage there is usually a feeble harassing cough, most notice- 
able when the dog is made to move, or it the thorax is manipulated. Th 
auscultatory sounds become increased, and there will be 
crackling, or fine rSles. In very weak, or young dogs, in which the exuda 
tion accumulates in the bronchioles, it is very sure to produce a broncho- 
pneumonia on account of the secretions being dravm into the alveoli, the 
resulting pneumonia will be recognized hy. (a) the great increase m t 
temperature; (&) the excessive dyspnea (inflation of cheeks at each evira- 
tion); (c) the sitting posture of animals with elbows spread apart to lacili- 
tate respiration; (d) irregular vesicular murmur (e) ^^pfular ddness 
tympany on percussion; (/) the bronchial breathing which will ^ 

The cough at this stage becomes very dull and weak. The nasal di^harge 
becomes very fetid, and often has a greenish cast. During the last 
as the heart becomes weak, symptoms of edema of the lungs appear in the 

form of severe dyspnea, and bubbling rhonchi. ^ ^ ^ 

5. Symptoms Shown hy the Nervous System . — This disease in prartica y 
all cases is accompanied by some nervous phenomena. It often b^ms, 
especially in weak individuals, with marked dulness and depression, these 
symptoms may be all that the animal will show. However, in a great many 
cases, the nervous symptoms develop early in the course of the disease, 
and are manifested by excitement, restlessness, yelping cries, even simulat- 
ing some of the symptoms of furious rabies. In many instances tremors oi 
muscles, tonic and clonic spasms, which may involve certain groups ot 
muscles or the entire muscular system are observed. Local spasms and 
twitchings of the muscles are frequently observed involving the muscles 
of the face, and the region of the head and neck. The masseter muscles 
are frequently affected, resulting in chattering teeth and foaming at the 
mouth. Spasms of the muscles of the neck and limbs cause regular or 
irregular movement of the head or limbs. These movements may be pres- 
ent constantly or periodically. Convulsive contractions of certain groups 
of muscles are frequently observed, in which the animal at first becomes 
restless, excited, runs aimlessly about, is suddenly seized by tonic an 
clonic spasms, the head and neck usually backward, falls down as “ 
epilepsy, barks, cries and becomes unconscious with reli^ation of the 
sphincter muscles. In some cases the animal will die during these con- 
vulsions; in others there is a gradual return to consciousness and in one or 
two minutes the animal is able to rise. Some cases pass into a long-con- 
tinued state of coma. These convulsive seizures may become less frequ^ ’ 
and entirely disappear; or they may terminate in partial or ctmip'^ ^ 
paralysis. Paralysis is a very common sequel to this disease. It very 
rarely begins at the onset of the disease, but appears in most cases during 
the latter period. The paralysis may be confined to certain groups o 
muscles, in fact the posterior limbs are most often affected. The paraljsis 
of the sphincter muscles is a very frequent sequel. Some cases begin v it a 
paralysis of the posterior limbs, and result subsequently in complc c 
recovery, while others show a progressive ascending paralysis, resulting in 
death from general paralysis. Various paralytic complications arc o cn 
observed following the nervous form of distemper, such as deafness, 
rosis, hemiplegia laryngis, aphasia, loss of sense of smell, hydrocephalus, c 
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G. Symptoms Shown by the Skin.— In a large number of cases there will 
be noted a cliaracteristic pustular exanthema. Small, red spots appear 
along on the abdomen, on the inner surface of the thighs, occasionally on 
the skm of the face, around the eyes and on the internal surface of the 
e.xternal ear. In twenty-four to thirty-six hours these red spots are trans- 
formed info miliary nodules, each surrounded by a red ring. These nodules 
change very rapidly into vesicles which become infected to form pustules. 
The pustules vary but are usually the size of a pea. They dry up either 
into a yellow, brown crust, or rupture and leave reddened, moist places to 
become covered later by' a scab. When the pustular eruption become.’i 
extensive the body gives off a peculiar, offensive, sweetish odor. Healing 
of the pustules takes place usually in about six to eight days, leaving 
bright pigmented, reddish spots, which remain for several weeks. In some 
cases the pustular form of distemper maj' spread, the pustules become 
confluent, forming a scabby eczema, w'hich may be localized around the 
eyes, over the abdomen, or thighs, or it may he general over the entire 
body. Complications, such as septicemia and septicopyemia develop 
occasionally from this form of the disease. tWien the pustular eruption 
forms around the margin of the lip, it often spreads rapidly to the mucosa 
producing a severe gangrenous stomatitis. Involvement of the external 
ear in the form of an otitis is observ'ed in a large number of cases. This is 
characterized by a thin fluid secretion, which accumulates on the surface 
of the ear, dries and forms a yellowish-brown crust or scales, 

7. General Symptoms.— The initial high temperature is usually followed 
by a remittent or subnormal temperature. Some cases do not show much 
abnormality in temperature. Normal temperature in this disease, when 
other marked symptoms are present, does not alw’ays indicate a favorable 
termination. As the disease progresses the animal becomes emaciated, 
weak, and the action of the heart is more or less disturbed, depending upon 
the severity of the case. The mucous membranes are pale, the patient 
becomes very weak, staggers or retains a recumbent position. 

Diagnosis.— During the early stages of distemper it presents some dilE- 
culty. It becomes necessary to decide whether we have distemper to deal 
with, or the beginning of some other condition, such as catarrhal inflism- 
mation of the eyes, nose, lun^, stomach or bowels. An accurate diagnosis 
cannot always be made during the early stages of the disease.^ Just as 
soon, however, as there appear symptoms of general depression, iiigh 
temperature, the implication of several organs, especially in a young dog. 
distemper should be suspected. Should skin pustules be present tliey a ill 
assist materially in making the diagnosis. _ 
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the disease Owing to the variety of forms the disease assumes, and the 

frequent complications the mortality is high, amounting 

50 per cent. The prognosis depends to a certain extent upon the fype « 

ttedisease, and whether or not the animal is strong and vigorous. The 

purely exanthematous form is most favorable. If 

itself to this form the majority of the cases will completely recover in 


catmAal forms, involving the respiratory or digestive systems, are 
less favorable owing to serious complications which attend them. 

The highest mortality occurs when the nervous system^ is involvea. 
When severe nervous phenomena are present the prognosis is bad, only a 
small per cent recovering. Where there is a continuous, high temperature 
the prognosis is not favorable as there is danger of heart complications. A 
rapid fall in temperature to below normal is also a grave sign; in most cases 
it indicates the approach of death. , . , + 1 ,^ 

Treatment.— Diefefic.— It is very essential m distemper to supply tne 
patient with easily digested, nourishing food. Perhaps the best food is 
raw meat chopped fine, or scraped into a pulp. Patients will be tempted 
by this food when they will not eat anything else. In cases wtoe the 
appetite is lost, and in order to maintain the animal’s strength, beef broth is 
most excellent. This may be given with "warm milk, or milk. with an egg 
beaten up in it. Other foodstuffs may be given, depending upon the 
progress of the case, and the needs of the patient. In the digestive form 
of the disease only small amounts of liquid foods should be given via the 
mouth. Rectal feeding with warm milk and meat broth is recommended 
in these cases. 

Hygienic— The animal must be well protected from exposure to extreme'^ 
in temperature, or cold draughts of air. They should be placed in a clean, 
moderately warm well-ventilated room. The bedding should be kept clean 


at all times. Supply plenty of fresh -water. 

3/rdica/.— Owing to the various complications the medical treatment 
must be essentially symptomatic. During the early stage of the 
calomel (0.075 to 0.1) is recommended as a purgative and bowel disin- 
fectant. This dose may be repeated in twenty-four hours if necessary . 
To overcome the general depression, which is an early’ symptom, nenc 
stimulants, alcohol, aromatic spirits of ammonia, tincture of mix vomica 
(0.4 to 0.7), anyone of which should be given well diluted, and repeated ns 
the case demands. As an abortive treatment subcutaneous injections o 
trichloride of iodine (three or four times daily’, 2 to 4 cc. of a solution o 
1 to 1000) have been used with very good results. This treatment when 
given early in the course of the disease has a very beneficial effect m regu- 
lating the temperature. The patients seem brighter, and the catarrlml 
symptoms diminishe<l. The injections should be made at different pom -s 
owing to the danger of skin necrosis. Further medical treatment will vary 
depending uiKin the part affecttsl. .... 11 ...m. 

( 0 ) When the diseitse involves the eyes, they should be waslied v»tl 
^ 4n‘,jy. boric acid (2 ikt cent), crtHdm (I..> per 


an anti'^ptie once or twice 
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cent), to prevent undue injury to the cornea and otlier structure^ tram the 
infection. In obstinate cases with excessive pus formation and discharcc, 
silver nitrate solution (0.5 to 1 per cent) has been found very cfficacioiH. 
When there is e.xtensive parenchx-matous keratitis a solution of stovaine 
(1 to 2 per cent) is useful to prevent irritation and subsequent injury to the 
eyes from rubbing them against objects, or with the paws. Opaeitie.- m 
the cornea when of some standing may be treated with a sib-e- nure’e 
solution (2 per cent), followed by a normal salt so ution as a v.-ash or 
succus cineraria maritima compositus (0.4 to ./) rojiper in o 
daily. This latter preparation has proved to be of great value in the c. 

‘^^fr'pl Wtem should be treated by removing the scorpions 
from the nasal openings, spraying the nasal 

inhalations are highly recommended. en 
cough the following formula is very benehcial: 


IJ— Morphini sulfatisi 

Aqua amygdalsB amar® 

Aqua dest. _ • 

Misce et fiat solutio. HniK’ 

Sig.— Give teaspoonful once or twice dail> . 


0.15 

12.00 

160.00 


X , f „rnfnse secretions, sedatives are eontraiiidicated. 

In the presence P™j“7n f to 0 5) is given ns an c.vpectoraiit twire 

Instead ammonium chloride (0.1 • jf s^nptoins of i>iicti- 

daily to dissolve the . j thoracic walls with oil of mustard 


(c) The digestive fT he relicvcl hy the nilmiiihtra- 
found. If the animal IS fe the irritating IkiwvI eoii- 

tion of a purgative; if sev " ^ . f„||o,;.c<l by astringents and sc<lativc». 

tents are first removed bv a l.axa , .(;pi,,| jn the latter condition. 

The following formula will be 
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electricity is highly recommended, also strychnine (0.001) once or twice 
daily. Subcutaneous injections of veratrine (0.01 to 0.05) are sometunes 

The temperature in this disease is rarely treated, and only in excep- 
tional cases where a very high temperature remains for several days and 
threatens to become dangerous to the heart, "'ould it be advisable to us 
antipyretics. Phenacetine, acetanilide (0.25 to 0.5) may be used for this 

^ (n) In the skin form, when pustules are present, they should be opened, 
and washed with creolin (2 per cent). For the exanthema the skin should 
be washed with an antiseptic soap (germicidal, or tar soap), dried, and a 
drying powder or zinc oxide ointment applied. The latter is preierable. 

Sera.-This disease has been treated quite extensively during the past 
with homologous serum. Good results have been obtained by its use by 
some, others have reported less favorably. Large doses in the early stages 
seem to give the best results. In the later stages anti-mixed infection serum 
(canine) is indicated. 

Prevention.— Animals with distemper should be isolated and kept irom 
healthy young dogs. Thorough disinfection of all utensils, bedding, rooms, 
etc., should be attended to promptly. 

Preventive treatment (Laidlaw-Dunkin) has proved of value in a large 
number of cases and is highly recommended. Homologous serum may be 
used under certain conditions in an attempt to produce passive immunity. 
Distemperoid virus is now being used as a preventive treatment. 


PIROPLASM05IS OF THE DOG 

Infectimis Jaundice. Bahesiasis Biliary Fever. Malignant Jaundice 

Definition.— A malignant or infectious disease of the dog produced by 
the Piroplasma canis or Piroplasma commune. 

Etiology.— Piroplasmosis of the dog has been reported in several different 
countries. It is produced by two species of Piroplasma or Babesia: Piro- 
plasma canis (Babesia canis) and Piroplasma commune. Morphologically 
these parasites are identical with Piroplasma bigerainum. The Piroplasma 
canis is 2 to 4 microns in diameter, the free organisms spherical, and those 
contained within the corpuscles are pear-shaped or contain many angles, 
^lultiplication is by direct division. The Piroplasma commune is similar, 
round or pear-shaped. The round type is 1 to 1.5 microns, and the pear- 
shaped 1.5 to 2.5 microns in diameter. The former is not transmissible to 
any other animal while the latter has been transmitted to the guinea-pig 
and cat. 

Dogs become infected from ticks and fleas (Ixodes ricinus, Rhipicephalus 
sanguineus, Dermacentor variabilis, Dermacentor andersoni, Hremaphysalis 
leachi, Ctenocephalidcs canis), which have been found to be common car- 
riers of the disease. Young animals (puppies) are most susceptible and often 
an entire litter will develop the disease. Older animals arc partially^ or 
completely immune. The disease may be readily transmitted by injecting 
young animals with virulent bloo<l. The initial sjTnptoms develoj) in two 
to three days. Natural infection takes place from animals coming in con- 
tact with fleas or ticks infested with the piroplasin. The period of incuba- 
tion from natural infection is from seven to ten days. 
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Pathologry.— In the acute form the disease process is often so rapid that 
but little will be found on postmortem examination. The li\er h found 
congested, the bile of dark color and thick. The spleen is enlarged often 
two or three times its normal size; the color is dark, tiie borders roundcii. 
The kidneys are congested, and small hemorrhages are noted on the surface. 
The heart muscle is pale, and small petecliiie and ecchjmoses are obser\ cd 
on the endo- and epicardium. The lungs are usually edematous, and 
ecchymoses occur on the membranes. The bladder contains a reddish- 
brown colored urine, especially in the very acute form of the disease. Tiie 
skin and mucous membranes are greenish in color, which in some ease:^ 
may be absent, the membranes very pale and anemic. In the clironic 
form the postmortem lesions are those of an anemia, with a paleness of all 
the tissues and organs. The liver is found intensely congested, tiie hilc of a 
syrupy consistency and very dark in color. The blood from the spleen will 
contain large numbers of the parasites. The kidneys, heart and lungs arc 
congested and show numerous small hemorrhages on their siirfacc.s. I lie 
marrow of the bones is intensely congested, and of a dark reddish color. In 
the chronic form icteric symptoms are also observed- Ihc blood has a 
thin, watery appearance, the serum practically colorless. 
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the red and white corpuscles, and the presence of the specific parasite. 
Sometimes it is difficult to find the parasite from a clinical case under the 
microscope. In such cases it is of advantage to confirm the diagnosis by 
inoculating a young puppy with some of the blood of the affected aniinal. 
The virulent blood should be injected into the circulation to obtain the 

most accurate and rapid results. ^ ^ <. ui 4 .n 

Prognosis.— In the acute form, the prognosis is not very favorable, the 
animals grow weak rapidly, and die from exhaustion in from three to six 
days. In the chronic form recovery often takes place after several weeks. 

Treatment.— In the acute form, treatment should be applied at once. 
Trypan blue has given excellent results in many cases. It is administered, 
for the dog, in a 1 to 2 per cent fresh, sterile, aqueous solution. The 
solution is injected intravenously under aseptic conditions,^ using from 
5 to 25 cc. amounts, depending upon the size and condition of the 
patient. To avoid shock administer solution of trypan blue slowly and at 
body temperature. The treatment may be repeated in twenty-four hours 
if the desired result has not been obtained. Some discoloration of the 
mucous membranes follows its application. When there is extreme weak- 
ness and subnormal temperature stimulants, such as strychnine sulfate 
(0.001 subcutaneously), or diffusible stimulants should be given as often as 
necessary to keep up the circulation and general condition of the animal. 
Quinine (0.3 to 1.) two or three times daily has been highly recommended. 

The treatment in the chronic form is very similar. Plenty of good nu- 
tritious food such as milk, eggs, ground meat, etc., should be given to con- 
serve the strength of the patient. 


TYPHUS OF DOGS 

Canine Typhus— Hemorrhagic Gasiro-enicritis-~Dog Plague— 

Black Tongue 

Definition.— An acute disease characterized by a severe gastro-cnteritis, 
stomatitis, and in some case§ severe nervous symptoms. 

Occunence.— During the past few years this disease has appeared in 
various sections of the United States, producing extensive Josses, particu- 
larly in old dogs. In some districts it has made the breeding and handling 
of dogs prohibitive. The disease follows in the wake of dog shows and 
such c.\hihitions. 

Etiology.— The nature of the disease indicates that it may he produced by 
some specific infection. Up to the present time no such agent has been 
isolated. Experimental inoculations with various organisms, which have 
Ik^oh isolated, have not proved that any of them are wnstant in reproducing 
the disease in healthy animals. In n nuinher of outbreaks in this country, 
ftld <logs were as commonly aifected as young. Further, dogs which have 
had distemj>cr in severe form eomc down with this disease. The breed, 
or sex of the animal seems to have nothing to <lo witli its .suscvptihility, 
Otlier dl'K*,ast‘s, such lus distemixT, may Ik* predisjM)sing factors. 

Pftlhology.— 'rhe autopsy in this disease pri*s<‘nts a rather constant 
picture. Tlie dige>tive tract is mainly iiivolvetl. The muc*osa of tin* mouth 
is (»ften inflametl; uUxts are fotmd in a numlHir tif cas<*s. particularly iiotits*- 
nlile along the margin <»f the gums. In some c:ises extensive necTO-'ts of the 
buccal mui'ovj is biuml. TTie tongtu* is fnspienlly thiekeni'*!, swolI<*n and 
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nearly always diminished or suppressed. Rapid dehydration of the body, 
through lack of absorption of fluids, vomiting, salivation and urination, 
quickly takes place. Nervous sjunptoms of excitement and convulsions are 
occasionally observed, but in most cases somnolence, lassitude and coma 
are characteristic. IModification of these symptoms may be found, depend- 
ing upon the severity of the condition. 

Diagnosis.— There are some very characteristic sjTnptoms which materi- 
ally assist in establishing a diagnosis— the sudden and persistent vomiting, 
the inappetence, the presence of ulcerations on the raucous raerabranes of 
the mouth, the great depression, the character of the vomitus, the character- 
istic injection of the conjunctiva, and the normal or subnormal temperature. 
.■V dilTercntial diagnosis must be made from canine distemper. In canine 
distemper there are invariably present the characteristic catarrhal sjTnp- 
toms involving the eyes and nasal passages. The period of incubation is 
usually longer in distemper, five to nine days. Further, distemper is more 
common in young animals, and the course of the disease is acute. This 
disease must also he dilTercntiated from ptomaine and other poisonings. In 
some eases this is quite diflicult, owing to the close similarity of the s.Mnp- 
tons, gastro-enteritis apiicaring in both conditions. The necrosis of the 
membranes and tilcers arc absent in ptomaine poisoning, and in the majority 
of mineral poisonings. The development of the disease is different from 
Iitomaine, or other iioisonings. Canine typhus usually appears as an 
cplzoiitic which would assist in establishing a diagnosis. Differentiation 
iH'twcen this^ disease and ulcerative stomatitis should present no great 
difllcidlies. 'I he absence of the general depression, vomiting and gastro- 
enteritis in idterative sttmiatitis is indicative. Scorbutus develai)S slowly, 
amf is ut(ende<f f)y neither vomiting nor general symjitoms. 

Course.— The average rluration of the disease is four to si.v days; in 
milder eave.s often twelve to fourteen days. A few eases nm a much more 
r.'qad course fidlowerl hy tleath in one to three tlays. 
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vomiting, sedatives are iisefni. Hot packs applied to the epigastrium are 
beneficial. Rectal injections of warm water, or even washing the entire 
alimentarj- tract witli sodium bicarbonate solution (2 per cent) when 
diarrhea is present, will remove irritating material. In obstipation, warm 
rectal infusions may be used in preference to laxatives or purgatives 
Icbtbargan has been highly recommended for typhus in the following 
formula: 


P— Ichthargan, 

Gummi arabicjc aa 
Aquffi chloroformi 
Misce et fiat mist. 

Sig —Give tcaspoonful every three or four hours. 


20 

GO 


Cjlg. — <jive icaapuuuiu* — 

Stimulants (atropine sulfate, 0.075 to 0-f/“bcntaneously) to ^ 
the heart action and to overcome the twdcfdX 

The niucous membrane of ^ ou permanganate (0.25 per 

quiet place. In a great many "ef WheLevere anemia 

factory owing to the peracute course i , ,, , j marked improvement, 

is in evidence a blood transfusion may be followed by maraea p 
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same manner as the hemorrhagic type and also through the eatmg of 
carcasses of infected rats, or food and water contaminated with the urine 
of infected rats, as it is well known that wild rats are vectors of Leptospua 
iLrohemorrhagiie. Leptospira canicola, however, has 
in rats. What part recovered animals play as carriers and shedders ot t 

infection is not definitely known. t rn tr, oUoe tn 1 00 

The case mortality of the icteric type may vary froin 50 to close to lUU 
per cent, while in the hemorrhagic type it is estimated at approximately 

^°s™pToms.-The symptoms of leptospirosis vary with the type. In the 
hemorrhagic type the onset is sudden; weakness and depression are 
the animal refuses to eat, the temperature may he elevated to 105 or 
higher, and the conjunctiva is congested or of a muddy appearance, ine 
disease progresses rapidly, weakness and depression being accentuated. 
There may be lameness in one or more legs or a partial paralysis ot tne 
posterior extremities. There is a marked dehydration as evidenced by 
increased thirst and rapid Ipss of weight. Frequently, persistent vomi mg 
occurs and the vomitus is sometimes tinged with blood. The temperature 
soon falls and may become subnormal; in fact, when the veterinarian is 
first presented with the case the temperature is usually either normal or 
subnonnal. Breathing becomes labored, with or without a persistent 
hacking cough. The buccal membranes usually become hemorrhagic and 
later ulcerative or necrotic. There may be a recession of the eyeballs mto 
their sockets, and a mucopurulent discharge and this may be followed by 
yellowish or brownish crust formation. Mucopurulent discharge is fre- 
quently observed from the nostrils. Animals are first constipated; later 
the stools may be liquid and tinged with blood. Albuminuria will be 
noted in practically all cases. There are sjTnptoms of a pronounced gastro- 
enteritis; the abdomen is sensitive to palpation. A characteristic 
<Klor is usually present. The animal may develop convulsions, followed by 
'*oina and death. The course is usually rapid, death occurring in from 
hree to ten days following the appearance of the first s^miptoms. 

The icteric type of the disease presents the same gencrnl syanptoms and, 
in addition, a pronounced gcnciali d icterus; the skin showing a ycllowisn 
to orange discoloration. The evic, ic of gastro-intcstinal disturbance is 
less marke<l than in the hemorrhagic type. 

Pathology.— Tlie out.standing anatomical change in the hemorrhagic 
tyjK.* of leptospirosis is a severe, hemorrhagic gastro-enteritis. Ail tissues 
show evidence of dehydration, i^ctcchiu! and ccchjinotie hemorrhages are 
scjiltereil over the jileura and peritoneum. The l\inph glands arc swollen 
and wlematniis. Tljt* spleen is smaller than normal and the capsule i.*' 
wrinklwl. The liver is mottled and congc.sted. and-the kidncy.s may le 
slightly enlargi‘<l and also congesteil. The respiratory tract is usually con- 
gestetl. Tlie lungs may Ik* wlcnmlous and sp«ttc<l with the dilTuse lieinor- 
rliagi-» and pneumonic areas, 'rjie mucous membranes of the month am 
gums are <lry, may Im* covertnl with cHplitherltic inembraiu's and presen 
ulcers or ari*as of ne<Tt»''i’<. 
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Diagnosis.— Through careful study of the case history, the sj-mptoms, 
and the incidence of the disease in the surrounding area leptospirosis may 
be diagnosed with a reasonable degree of accuracy. In those areas where 
leptospirosis has not yet become endemic, it is advisable to have the tentative 
diagnosis confirmed by laboratory examination. The microscopic agglu- 
tination test is the most satisfactory and rapid laboratory procedure tha 
can be employed. The complexity of this test, however, prec udes i s use 
in the field Various dilutions of serum are added to formol-killed 
the mixtures are incubated for four hours and ^ 

field. Positive reactions in dilutions as high as 1 to 100,000 or mo y 

’'"conlT-^Thecontrol of of"thShod 

is sometimes a difficult problem. Prom the presen . , Persistence 

of spread, rigid sanitary measures are of foremost ™P‘>; ance ™enc^ 

in a kennel in spite of '^ugs and combinations of 

of carriers and shedders of infection. ^ the most part 

^ugs have been individual cases is largely a matter 

been disappointing, the tianoimg o . t T„r,an Eng and and 

of good nmsing and symptomatm treatm^^^^^^^^^^ 

Continental Europe, leptospirosis infections with the canicola 

disease) is quite common in HStalEurope and several cases 

type, also, have been reported in ]a,owledge that leptospu-o- 

have been recognized in this -jiarian will properly safeguard the' 

sis is communicable to man, himself, but will advise the 

health of not only his hhlP“®' ?StKease. 

owners of dogs known to be affected wift this ms^ encouraging 

Antileptospira serum jj|actorily treat a diseased animal with 

results as a curative agent diseased animal before the 

serum, every effort must be made to wear e. 

disease has progressed to n>easure. Here, too, satis- 

Serum can be administered as p P 

factory results may be expecte^ . c„hrutaneousIy at the rate of 0.5 cc. 

The serum is usually and given at the rate of I cc. or 

per pound body weight to expos showing sjTnptoms. _ The repetition 

more per pound body weight to an ^ animal being treated nnt 

of the dose is dependent on the P 
the severity of symptoms. 
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ones most liable to be affected. Dogs are not very susceptible to the 
infection, and take it in a mild form. The principal sjnnptoms are vesicles 
on the mucous membranes of the lips, sometimes forming ulcers, which 
penetrate more or less deeply into the tissues. Sometimes the feet become 
involved when there will appear a vesicular exanthema on the balls of the 
feet and between the toes. The feet will be swollen, hot and sensitive, and 
the patient very lame. General symptoms, such as elevation of tempera- 
ture, diarrhea, loss of appetite and vomiting have been observed. 

TULAREMIA 

Wild rabbits, hares, ground squirrels, and perhaps certain rodents con- 
stitute the greatest reservoir of infection for other animals and man. 
Other animals such as the dog, cat, sheep, etc., contract the disease by 
their contact with those animals enumerated above. Since this disease is 
of primary importance to the rabbit and other wild animals the reader is 
referred to other works for the discussion of this disease. 

INFECTIOUS GASTRO-ENTEEJTIS OF CATS 
Hemorrhagic Enieritis; Feline Infeciiotis Enteritis; Feline Disfevi-per; 

Feline Panleucopenia 

Definition.— This is an acute, contagious disease of cats occurring in the 
form of an epizootic and characterized by high temperature, extreme depres 
•sion and diarrhea. 

Occurrence. — Evidence seems to point to the periodic occurrence of this 
disease in all sections of the United States and in many foreign countries. 
It affects young cats most commonly although those of mature years are 
susceptible. 

Etiology. — Investigational work of the past several years seems to have 
conclusively proven the cause to be a filterable virus. The various micro- 
organisms that have been isolated from the organs of affected animals will 
not produce the disease and must therefore be considered as secondary 
invaders. 

Natmal Section. — This may be by means of direct or indirect contact. 
The virus is present in the saliva, nasal secretions, urine and feces. The 
incubation period is variable, being between six and fourteen days. 

Symptoms.— The development of the symptoms is very rapid. The 
disease is ushered in by a sudden suppression of the appetite, vomiting, 
retching, marked depression and general weakness. The animal shows a 
tendency to seek dark places and lies stretched out on its abdomen. The 
temperature rises rapidly after the onset reaching 103° to 106° F. in twelve 
to twenty-four hours. The temperature remains high during the early 
part of the disease, but later becomes normal or subnormal. Emaciation 
comes on rapidly, a profuse diarrhea is present, the feces having a character- 
istic fetid odor. As the disease progresses the animal becomes weak, eyes 
retracted and staring. The fur becomes rough and soiled. The skin 
quickly loses its nonnal tone indicating dehydration. Anemia is usually 
present. Many individuals mew plaintively, especially when handled. 
In three to four days coma tlevclops, and death follows in the course of a 
few hours. The course is verj' rapid in acute cases. Some few cases 
assume a subacute fonn, and the sjTnptonis are milder but progressive. 
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Pathology.— A more or less severe gastro-enteritis htemorrhagica is 
typical of this disease. The entire mucosa of the digestire tract is highly 
congested and dotted over the surface with petechias and numerous patches 
of ecchjTnoses. The membrane is covered with a catarrhal exudate which 
in the majority of cases contains some blood. The serous covering of the 
intestines shows marked congestion, but no petechise. The presence of gas 
in the stomach and bowels is quite constant. The stomach particularly is 
nearly always found distended. The heart muse e, liver and kidneys shov 
signs of rapid degeneration. The gall-bladder is greatly d-stended, and 
the bile is dark colored, thick and tenacious. The lungs “ 

gestion, and in subacute attacks pneumonic areas. Other cases maj 

dSe. r. —nsri 

rapid, severe course, high temperature and ® ^ . however, the 
maines or mineral poisons will produce sud’dIv history of 

contagious character and the “ jjjfgrentiation!^ Parasites of 

poisoning, ^ etc., will ^ may produce much the same 

the intestines and hair balls of the stom r the diagnosis, 

symptoms and should be taken mto the pro- 

It is very important to be able to make an accurate aiagno 

tection of other animals. , course is usually very 

Prognosis.-The prognosis is or Lr days. Even in the 

rapid, frequently not being more * “ „tly mild cases, it should bo 
early period of the ^Xhe mortality is very high, from 


looked upon as a very serious 

80 to 90 per cent of the cases ot tissue , - 

Treatment.-Preventive / jj,ct with some favorable rcbiilts. 

as the use of the virus and anti-ser treatment. Symptomatic 

At present there is no very reliable form o 

treatment is of course indicated. ^ imuortant and should .always le 

Strict isolation and sanitation is / intravenously or subciitaiic- 
practised. The use of homolo^us a , j .,g necessary. 

™sly at daily intervals should b? S„n of a normal saline solution 
tL subcutaneous or intraperdoneal injection 
may prevent excessive dehydra ion. 



CHAPTER II 


INFECTIOUS DISEASES WITH SPECIAL INVOLVEMENT 
OF THE NERVOUS SYSTEM 

RABIES 

Hydrophobia — Lyssa 

Definition.— An acute infectious disease, fatal in the majority of cases, 
and characterized clinically by disturbance of consciousness, marked irri- 
tability and later by sjnnptoms of paralysis. 

Occunence.— Rabies is one of the oldest known diseases and has been 
observed in all countries. It is most commonly noted in dogs, cats, wolves 
and foxes. Other animals are less commonly affected. It is estimated that 
about 90 per cent of the cases of rabies occur in dogs. The disease often 
occurs enzodtically, which may be at any season of the year. The larger 
number of outbreaks in the United States has been in the colder months of 
the year. Outbreaks are naturally more frequent where dogs congregate, 
and in communities or cities where there are no protective regulations. In 
some countries and districts rabies is decreasing, due to proper police regu- 
mations which restrict the number of dogs running at large. 

Etiology.— Rabies is produced by an ultramicroscopic virus. This I’irus 
is found to be the most virulent when taken from the central nervous 
system (brain and cord), less so from the peripheral nerves, salivary and 
other glands and their secretions. The infection does not seem to be present 
in the blood of affected animals. The infections agent is fixed, obligatory 
and non-volatile. 
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spinal cord. After the virus readjcs the central 

irritation on certain groups of cclis, it is then ce g . fnvnrt; 

different parts of the body. It reaehes the sahva^' 

the development of the virus, increasing the f j^ubation 

then is Airther disseminatecHhrm^h the ^ 

of rabies IS quite variable. 1 he \irus alter oe s the central 

may remain in a dormant state for some 

nervous system. Ihe variation m suscep the virus in 

lency of the infection, and the method of ® incubation rather long, 
the body, naturally tend to make the pe , x jn Jogs. However, 
Three to seven tveeks is the usual time for etc p . ^ f incubation 

some cases develop only after several months. Ihe perio 
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tV. ir summits Hemorrhage sometimes occurs from the foreign material 

on their summits, nemorri g „f the pharvnx and larynx 

Btmip*. ii iB n™- .. s* “““ 

inS t™'es, 4 : (1) furious rabies, and (2) dumb rabies The different 
trains of symptoms depends entirely upon whether the brain “ ®P . 
cord is primarily involved. However, cases are observed 
where an animal affected with dumb rabies suddenly develops the fu™us 
type. The dumb or mute rabies seems to be the most common fo 

the United States. . i j i irp 

1. Furious RABIES.-In this form three stages^ of development are 

rather sharply defined; (a) melancholic or prodromic stage; {b) maniacal 

or irritative stage: (c) paralytic stage. , , , , . 

(a) Stage of Melancholy. -In the stage of melancholy or m the beginning 
of the disease, the first thing usually noted by the owner is the alte 
behavior of the animal. It becomes sullen, afraid, seeks dark place^ 
easily irritated, restless and obstinate (often does not obey its master; . 
patient is also inclined to hide itself, alternately gets up and lies down 
frequently, makes sudden, unusual movements, such as snapping or Ditmg 
at imaginary objects, or barks suddenly without any apparent cause. 
During the early stage of the disease the appetite is not much change , 
but later the manner of eating and the kind of food chosen are greatly 
modified. Dogs are inclined to eat indigestible objects, such as pieces oi 
wood; cat their own feces and lap up their own urine, etc. A very notice- 
able symptom is the tendency to grasp objects as if to eat them, then sud- 
denly let them fall from the mouth. Constipation is usually present i 
this stage. During the latter part of this stage the patient is excita _e. 
The patient shows a marked change in disposition, snaps at objects, i s 
master, other persons or other animals. This excitability is more noticea e 
toward strange persons or animals. Sometimes the patient 
change in disposition toward its master, familiar persons or animals, 
excitability gradually, or very rapidly, increases. The nervous re exe^ 
become sensitive and the patient is easily startled by sudden noises, 
ing objects or by strong light. The pupil of the eye dilates and the 
expression is changed. Dyspnea is prominent at times. The patien 
often scratch or bite the place of infection, sometimes 
injury to the area. The appetite is entirely suppressed but the . 
seeks water and attempts to drink, but, on account of the beginning para > 
of the larynx and pharynx, does not succeed. Tlie salivary secre 
increased, and saliva hongs from the mouth in long strands. Inis 
usuallv lasts from one to three days. . . 

(6) Stage of hriiation.-ln this stage the symptoms reach a lugn 
degree of development. Tlie excitement increases; halhmmations, 
bring aliout violent fury or rage, are soon apparent. Ihe 
animal changes decidedly from the normal. Tins is a very 
svmptom of rabies, and no doubt results from the congestion am j • . 

of the vor.d ct»r(ls. The owner’s attention is abyays * .i„.v 

unusual amount of barking and the change in the voict‘. At tins s g 
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become vicious, and if confined sho«- a tendency to chew objects and t 
them to pieces. Rugs, carpets, or other objects with which thev come 
contact are torn and destroyed. At this time if they are not confined tl 
\\ 111 usually wander away from home, biting other animals or persons tl 
happen to come in their path. Often during a short period of time tf 
will travel long distances before returning, which the^\' invariable' i 
L pon their return they show emaciation, exhaustion, often wounds fr( 
being bitten by other animals, and in general have a dejected appearain 
The desire to bite objects and animals is quite characteristic of this stat 
A rabid dog in this stage may inoculate a large number of animals unh 
confined. When confined in a cage or room they show at times inten 
fury and vieiousness. If irritated, by placing a stick between the bars ( 
the cage, the dog will attack it viciously, but shows the peculiar symptoi 
of simply biting instead of holding on to the stick as non-rabid dogs ord 
narily do. As this stage progresses the periods of fury become shorter, an 
soon marked depression^ is noted. Paralj'sis of some of the special nerve 
develops, shown by the increase in the change of the voice, which become 
a peculiar wail or howl, and the difficulty in swallowing. The eyes ar 
congested, and also the mucous membranes of the mouth. This stage o 
fury lasts usually two to four days. 

(c) Paralytic Stage.— 'The symptoms of paralysis become more pro- 
nounced, and the patient is less vicious. Complete loss of voice and the 
inability to swallow, with paralysis of the tongue and masseter muscles, 
are early symptoms of this stage. The mouth is held open, the dry tongue 
is protruded and completely paralyzed. The eyes are retracted, lose their 
expression and luster; the pupils become dilated, in some cases unequally. 
The animal shows marked general emaciation, the hair coat rough and 
there is much exhaustion. The general paralysis asserts itself, beginning 
in most cases at the tail and posterior limbs. The animal has difficulty in 
walking or standing; later there is complete paralysis of the posterior part 
of the body. The paralysis rapidly ascends to the foreparts and central 
nervous system, causing death in most cases on the fifth to eighth day of 
the attack. The temperature in rabies has not been recorded in many 
cases. During the early stages it is elevated to 104° to 106° F.; later 
becoming subnormal. Variations in the symptoms of furious rabies arc 
observed, but most cases present a rather constant clinical picture. 

The symptoms of furious rabies in cats are very similar to those of dogs. 
They often become very vicious, and bite and scratch ev'erything with 
which they come in contact The change of voice is also quite noticeable. 
The course of the disease is usually shorter, lasting from three to six da\s. 

2. Dumb Radies.— This form is characterized by a paralysis of the 
lower jaw, tongve, Jaryjix and pbno’nx. This symptom develops carl\ in 
the disease and is the most prominent one until general paralysis manifests 
itself. The owner is often led to suspect that the animal has a !)one or 
some other object lodged between its teeth, or in its throat. .\11 sucli 
cases should be looked upon with suspicion, and all precaution taken in 
making the examination. In the inaiorit\- of cases no nervous or p.xcjtablc 
symptoms are shown; the paralytic symptoms pradiially bccoimng more 
pronounced until the animal succumbs to general paralysis ( ases are 
observed occasionally where symptoms of excitement develop iluring t!ie 
course of the disease. One such case was observe<l in which the earl\ 
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symptoms indicated dumb rabies but in twenty-four hours all the symptoms 
of the furious form had developed. Animals with this form of the disease 
usually seek dark, cool places and lie almost constantly. 

There is the same peculiar expression from the eyes as in the other fonn. 
The patient often attempts drinking or eating which the paralysis pre- 
vents. There is usually no tendency to bite nor viciousness manifested. 
Rabies in rabbits nearly always assumes the paralytic form. 

Diagnosis.— In furious rabies the diagnosis does not present any great 
difficulty where the symptoms are pronounced and the animal observed 
through the different stages. The positive proof of a bite inflicted ,pre- 
viously by another animal is of considerable importance in making the 
diagnosis. An accurate diagnosis is of great importance for two reasons, 
viz.: (a) in case human subjects are bitten, or in any way inoculated, it 
will give them an opportunity to receive the antirabic treatment early; 
and (6) to protect other animals and persons from becoming inoculated by 
quarantining and confining the animal. Under no circumstances should 
an animal showing symptoms of rabies, or suspected of having the disease, 
be killed. It should be put in quarantine and observed. It has been 
demonstrated that animals destroyed early in the disease often do not 
show positive findings on microscopic examination. The characteristic 
symptoms of irritation, tendency for biting, change of voice, paralysis, etc., 
generally show evidence enough to the experienced clinician to establish 
the diagnosis. The detection of Negri bodies on microscopic examination 
will make the diagnosis positive. In dumb rabies the diagnosis is made on 
the characteristic symptoms of paralysis of the lower jaw, the somnolence 
in most cases, the expression and the paralysis of other parts of the body 
in the course of two to four days. All cases showing the symptoms of the 
lower jaw hanging down should be diagnosed dumb rabies until ample 
proof IS shown that it is some other condition. Microscopic examination of 
the brain should be made to establish the diagnosis as in furious rabies. 
Intracranial inoculations of rabbits and mice have been used extensively 
in making a positive diagnosis. This method requires from eight to four- 
teen to seventeen days. Inoculations of the virus in guinea-pigs have also 
been used extensively as a diagnostic measure. 

Course.— The disease is fatal in practically all cases. The 
possibility of recovery in very mild cases cannot be denied. It has been 
estimated that only about 17 to 20 per cent of the animals bitten by known 
rabid animals develop rabies. This percentage is higher in dogs than in any 
other small animal. The course of tlie disease is quite constant in tlie 
(hiTcrcnt animals, although variations occur occasionally. Five to seven 
days IS tlie usual course; it may be in exceptional cases as short ns two 
days or ns long as ten or eleven days. There is hut little difference in the 
course of the two forms; usuallv dumb rabies runs a longer course tliaii the 
furious tjqic. 

pifferential Diagaiosis.— 'riierc arc quite a mimlier of diseases in small 
aniinals which might he confused with rabies: diseases of the brain, 

particularly inflaininatioiis involving the meninges and tlie cerebral sub- 
stance itself. In tliese eases irritability and nervousness arc jiresent, but 
the tendency to bite, the aggrcssivcnc.ss, change in voice and (levelopinent 
of the pa^aly.si^ in the same way are absent. If there should be any doubt 
the animal iiiU‘'t be eonfuied anti observet! for a few days when the ditferen- 
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tiation will not he difficult. (6) Canine distemper (nervous form) some- 
times stimulates rabies, but the history of the case, the other symptoms of 
distemper and the length of the course of the disease will reveal the differ- 
ence. (c) Parasites in the intestinal tract often produce certain ner\ous 
phenomena, but of different development and type than rabies. 3fan,' of 
the characteristic symptoms of rabies are absent, (if) Other parasites 
(Linguatula rhinaria, Dioctophyme renale, Spiroptera sanguinolenta, 
Otodectes cynotis) may produce certain nervous symptoms, but careful 
examination and observation of the animal will readily di.stingiiish the 
difference, (e) Foreign bodies lodged between the teeth, around the tongue 
or in the pharynx will induce salivation, hoarseness from the accompanying 
edema and c,ause the mouth to remain open. These cases should be 
examined very carefully to differentiate them from rabies. In most of 
these cases it is impossible to close the mouth, which is not true in rabies, 
and there are no general symptoms, (f) Trigeminal or facial paralysis is 
observed occasionally in the course of distemper, or as an independent 
condition. In these cases there are no other symptoms of paralysis, nor 
any general symptoms. The course is longer and the animal remains 
otherwise normal, (j) Epileps.\' might be confused with rabies. But this 
condition comes on suddenly and lasts only a few minutes to disappear 
completely until the next attack, (k) Eclampsia is differentiated by its 
occurrence in bitches at or near the time of whelping, clonic spasms which 
affect the entire body and none of the other characteristic symptoms of 
rabies, (i) Infectious bulbar paralysis in which the symptoms are quite 
similar to rabies. It is distinguished from rabies by the absence of the 
furious attacks, viciousness and paralysis of the lower jaw and fracture 
involving the lower jaw. The blood and brain tissue are infectious and 
the saliva not. This disease develops suddenly and runs a more rapid 
course than rabies. Finally, there are a few conditions in which the animid 
will show more or less nervousness, but none of the other symptoms of 
rabies. Animal inoculation and the microscopic examination of the brain 
should be made in all cases of doubt. 
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treatment affords absolute protection. 


INFECTIOUS BULBAR PARALYSIS 


Pseudorahies 


Defmition.-An infectious disease affecting dogs, cats, rats, horses and 

cattle resembling rabies in many respects. nature of which 

Etiology.-This disease is produced by a specific virus the 
has not been determined. All animals are susceptible o in 
with thevirus which is found in the blood, central nervous 
some of the other tissues. The saliva, bile and urine are free from virus. 

Pathogenicity.-Most animals are very susceptible 
lating them with only minute quantities of the blood, or central 
tissui, from those affected with the disease. At ^hc Pomt of >nocufc 
the tissues become red and inflamed; later, “'f.f 'Xfthe 
wounds show intense irritation, and the animal bites and 
part almost continuously. Dogs and cats contract the disease readily 

being fed on organs or tissues containing the virus. K„fr,rnbablv 

Natural Intection.-This has not been definitely established, but prohjibly 
in most cases is due to eating, infected meats, or being inocu a e 

infected mice or rats. .... the 

Pathology.-No marked lesions are found m this disease, except at we 
point of inoculation. The meninges of the brain, and the brain su ’ 

usually show hyperemia, and blood extravasations. When infec i ,“j 

place in cats and dogs from eating infected meat, the stomach an 
intestines are congested, and in some cases markedly mflamea. ® 
rhages under the mucosa, and frequently petechi® on the serous 

branes of the stomach and intestines are noted. No other lesions are ° 

Symptoms.— The period of incubation varies from two to nine y-- 
The onset of the disease is characterized in the dog and cat by a , 

_i j: ;i.r x j x 1. jr.T.1- nnnl TilnoM. where the patiem 



in severe pain. Vomiting is more or less persistent, there is comp e 
of appetite, and marked salivation. Severe itching is manifeste m 
cases by the animal scratching and biting itself, sometimes so se\ ere . 
the skin is entirely removed over the involved area, usually , 

lips or face. In some few cases this symptom inay be absen . 
disease progresses the animal shows more pain by houling, H 
groaning. The muscles around the head and farc often s lou . 

twitching, which may be periodical or constant. The nervous 
afTectcd as is shown by increased reflex excitability, paralj^is o le P v 
and larynx, and incrcasal muscular sensitiveness. ^ „„_,i *],, 

dvspnca. The temperature is usually normal or subnormal , o' 

end the subnormal temperature is very inarke<l. llicnnima us 
in about thirty-sbc to forty hours. , i • „„ „o/.iirnt( 

Diagnosis.— Tlicrc might he some difficulty in establishing 
diagnosis. However, the symptoms, which arc quite constan . 
nipid. fatal course, would assist. 
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Differential Diagnosis.— In the dog and cat it is neeessar3- to distinguish 
this disease from rabies. The chief points of difference are the following: 
(a) rabies (furious) is characterized bj' s\'mptoms of rage or fur.v, aggres- 
siveness; in dumb rabies bj' paralj-sis of the lower jaw. Both are absent in 
bulbar paraij’sis. (b) The saliva in rabies is highly infectious while in this 
disease it is non-infectious. (c) The period of incubation is usuall.v from 
two to nine days while in rabies, although variable, it is much longer. On 
account of its rapid course, it might easily be mistaken for some acute 
poisoning. Should the symptom of itching and irritation be absent a 
differentiation would be quite difficult. On such cases experimental inocu- 
lation with the blood of the affected animal into healthy ones will assist. 
Frequentb', a number of animals in a neighborhood will become infected 
at the same time, the disease appearing in the form of an enzootic. 

Prognosis.— Very unfavorable. The majorit3- of cases die. 

Treatment. — Treatment is unsatisfaetorr’. Antiseptics for the digestive 
tract ma3' be tried. Thorough disinfection is necessary in order to check 
the disease. All dead animals should be burned or buried in lime to destroy 
the virus. 

TETANUS (LOCKJAW) 

Definition.— An acute, infectious disease, characterized b3- involvement 
of the nervous system, resulting in spasmodic contractions of certain 
groups of muscles, or the entire musculature of the animal’s bod)’, without 
that consciousness is disturbed. 

Occunence.— Tetanus is of rare occurrence in small animals. It is 
observed occasionally in dogs. It is far more common in the large domesti- 
cated animals. 

Etiology.— It is produced by a specific bacillus Clostridium ietani. 

Natural Infection.— Infection takes place by the bacilli or spores gaining 
entrance to wounds in the skin or mucous membranes. The most common 
intermediate carrier of the infection is the soil or earth which comes in 
contact with the wounds. Rarely is the disease spread from one animal 
to another. 

Pathology.— The postmortem is usually negative. The affected muscles 
are usually pale, or may show occasional hemorrhages. The condition of 
the blood indicates in most cases that death is due to suffocation. Other 
lesions are inconstant and of minor importance. 
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severity and the membrana nictitans is not usually affected, the 
fxtreraelv increased reflex excitability in strychnine poisoning as compared 
to tetanus will also serve to dift'erentiate them. 



Fio. 37. — ^Tetanus. 


([>) Tetanus may also be mistaken for cerebrospinal meningitis, ti in 
the latter disease other symptoms, such as dulness and paralysis ot cer am 
cerebral nerves, are present which will assist in the diagnosis. 

(c) Muscular rheumatism is differentiated by the absence ® ^ 

excitability; the muscles are painful and swollen rather than con rac e 
as in tetanus. . i • *1 

(f/) There are quite a number of conditions (rabies, eclampsia, epi ‘ ’ 
articular rheumatism, etc.) which show some symptoms of 
there are always other symptoms present which are sufficient tor i e 
cntiation. , . 

Prognosis.— The prognosis in dogs, providing the symptoms are oc.a r. , 
is quite favorable. Should the disease, however, become genera i 
unfavorable. The course in the dog is usually subacute or chroruc. 

Treatment.— /b'c/c/ic.— When trismus is present, pre^^ntlng le am 
from taking food, rectal feeding is recommended. Concentra e 
broth at body temperature is perhaps best. Two to four ounces s loi 
p[ve.l three to four times daily! During the later stages milk can be allou ed 
as thev will lap it in small quantities. • . r. 

S.Vn/.-Small and repeateil doses of morphine (0 Oo 

Tt vicc duilv to contr.,1 spnsins nf tl.c .nuselp; ..r chloral 1 > IraU 
per rcctu.n (1 U, 4^ with acacia and glyccr.n). us.ng h.<K) to 
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12.00 of the mixture once or tmce daily. Subcutaneous injections of a 
diluted carbolic acid solution have been recommended, but are of doubtful 
value. 

Seram.— Tetanus antitoxin has proved to be of greater value as a 
prophylactic than a curative treatment. Large doses might be used, 
1500 units daily for three to four days. 

Surgical.— In case a wound is found indicating the focus of infection, it 
should be thoroughly curetted and strong antiseptic solutions applied 
(mercuric chloride 1 to 1000; carbolic acid solution 5 per cent). 



CHAPTER in 

CHRONIC INFECTIOUS DISEASES 

TUBERCULOSIS OF THE DOG AND CAT 

Occurrence and Form-Tuberculosis is not very often observed m clogs 
and cats. As the pulmonary form is most common, the infection is probably 
transmitted to the lungs on inhaled particles of dust. In some case , 
primary involvement of the digestive tract is found, indicating that the 
germs were probably taken in with the food. Rarely do we find infection 
has taken place through any other channel. . . 

Pathogenesis.-Most of the cases no doubt result from association v th 
tubercular human beings, or contact with infected rooms, etc. It may also 
result from ingesting meat containing the bacilli. 

Pathology.— Two distinct types are found on necropsy; (a) pulmonary- 
form. and (6) digestive form. , 

(a) In the pulmonary form the lungs show caseous foci, or small 
nodules. A chronic, indurative bronchopneumonia or a chronic interstitial 
pneumonia is frequently found. Adhesions are common between the lungs 
and parietal pleura. Aside from these lesions there are very often pre^nt 
edema and emphysema of the lungs, bronchitis and bronchiectasis. le 
pleura often shows evidence of a serous or serofibrinous pleuntis wi 
considerable fluid present in the thoracic cavity; or in other cases a dry, 
granular adhesive pleuritis in which the parietal and visceral pleura are 
adherent. Numerous small nodules are often found on the pleura, ine 
bronchial lymph glands are more or less enlarged. ^ u i 

(b) The intestinal lesions are mainly in the mesenteric lymph glands, 
which are enlarged; the walls of the intestines show miliary tuberculosis 
particularly on the serous covering; the liver usually presents^ 
lesions. The spleen and kidneys often show miliary tuberculosis, ine 
cadaver in general shows evidence of cachexia and emaciation. 

S 3 mptoms.— The disease usually runs a chronic course the symptoms 
developing gradually. General emaciation is apparent in spite of a lair y 
good appetite, the animals become easily exliausted, are dyspnceic (lung 
fonn), and weak. After emaciation begins to be a prominent symp om, 
the form of the disease, whether pulmonary or intestinal, will assert i^e 
The pulmonary form is characterized by a short, dry cough, whici a er 
becomes more moist and is accompanied by a discharge of a rndcopuru en 
secretion which in most cases is swallowed. • The respirations grow la orc( , 
dry or moist rides arc heard on auscultation. Percussion reveals areas o 
flatness, and usually hydrothorax. xVn atypical fever is present during i 
course of the disease. In the intestinal form, the symptoms of c 
intestinal catarrh arc most prominent with diarrhea during the a 
stages. Rapid emaciation is generally followed by death m a slior i • 
Diagnosis.— .As tuberculosis is not very common in dogs ami ca s, n 
the SMuptoms not particularly characteristic, a diagnosis is no ^ , 

made during life. Tlie history' of the case and its chronicity imp * 
one to susjK'ct it. 

(• 110 ) 



411 


PSEUDO-ACTINOMYCOSIS OF DOGS 

Prognosis.— Unfavorable. 

Treatment.— In advanced cases no treatment should be attempted 
During the early stages good nutritious food, and tonics are best. Inhala- 
tions of creolin vapor are recoromendable. 

GLANDERS 

In dogs and cats glanders is not very common. It is occasionallj- 
observed among carnivora fed meat or organs from horses affected tilth 
glanders. In zoological gardens glanders may be enzootic among meat- 
eating animals, especially n-hen horse meat is fed. Glanders usually 
assumes an acute form in these animals. The early symptoms are those of 
an intense inflammation of the mucous membrane of the nasal passages, 
larynx, trachea, and the conjunctiva. In a short time (ttvo to five days) 
appears a greenish-gray or blood-stained secretion from the eyes and nose. 
The respirations are labored on account of the intense congestion and swell- 
ing of the respiratory mucous membrane. The sjTnptoms rapidly become 
aggravated, the tissues about the head become swollen, nodules appear at 
different points in the skin, which open and form irregular-shaped ulcers. 
Diarrhea is a prominent s\-mptom. The animal becomes emaciated, and 
succumbs in' the course of eight to fourteen days. When such sjTnptotns 
occur, the animal should be isolated so that further spread of the disease 
is controlled. Thorough disinfection of the premises, and proper disposi- 
tion of the cadavers are very important. 

PSEODO-ACTINOMYCOSIS OF DOGS 

Streptotrichosis Canum — Actinomyces Canis 

Definition.— A specific disease, caused by the Actinomyces canis, char- 
acterized by an inflammation of serous membranes, and abscess formation 
of the subcutaneous tissues. 

Occurrence. — This disease is not of frequent occurrence in dogs. A feu- 
cases have also been noted in cats. 

Etiology.— The specific virus, Actinomyces canis, produces long diiidcd 
filaments, which are easily stained by the Gram-Weigert method. Some- 
times they form club-shaped bodies. On artificial media the fungus gruw.s 
at the body temperature. 

Pathogenicity.— 'When pure cultures are injected intrapcritoncalh' into 
mice, they produce at the point of inoculation nodules of yaryiiig .size (pen 
to bean) containing pus. ,Subcutaneou.s injections into rabbits cau-^e at 
the point of injection nodules which form abscesses. Jhc same cauidititui 
may be produced in dogs by subcutaneous injections. 

Pathology.— The lesions usually found arc in the pleura or pcritoucuui 
They consist of an exudate of reddish color collected in the body ca\ itt . 
containing numerous small, white, pin-point nodes. On the -cron- uu-tu- 
r brane will be ,a number of small nodules, and on the pleura a tibriiupu- c\u- 
date. The lungs often contain a nnmlHtr of pca-sircrl ikkIc- with ca-coii- 

centers. , , , , • i i 

Abscess fonnation occurs in different parts of the IxKh. partn ul.'irl> m 
the subparotid region, the vagina, or in the sidi|ierit.meal (s.mieetn e li-m- 
of the pelvis. The ab-c-es-es contain a gra'i-li turbid ui.a— m iibnb are 
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many of the characteristic granules. The abscesses usually heal after dis- 
charging their contents. The spleen, kidneys and heart muscles often show 
nodular lesions. Arthritis with pus formation is seen in some cases. 

Symptoms.— The disease during the early stages does not present any 
characteristic symptoms. Later, however, there will be evidence of chronic 
inflammation of the serous membranes with collections of fluid in the thor- 
acic and abdominal cavities. As the disease progresses, the animal shows 
general emaciation, weakness, and the presence of abscesses in various 
parts of the body. The inflammation of the lungs develops gradually and 
is not attended by any marked ehange in temperature. Dyspnea is a 
prominent symptom. The animal gradually grows weaker and dies from 
exhaustion. 

Diagnosis.— The diagnosis is established only after finding the character- 
istic granules or filaments in the discharge from the abscesses. The symp- 
toms alone would not be suSicient for an accurate diagnosis. 

Prognosis.— When the disease shows evidence of general involvement of 
the body, the prognosis is unfavorable. More favorable are those oases of 
localized infection. 

Treatment.— Abscesses should be opened, drained, and the cavity painted 
with tincture of iodine. Potassium iodide (dog 0.05 to 0.15; cat 0.005 to 
0.05) given once daily is recommended. No further treatment would be ol 
any value. 
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Abscess of cornea, 360 
of kidney, 262 
of liver, 150 
renal, 262 
Acne, 312 

Actinomj’ccs canis, 411 
Adhesions of e3’elids, 337 
ankyloblepharon, 338 
symblepharon, 338 
Alopecia, 310 
Alveolar periostitis, 76 
Amaurosis, 370 
Amblyopia, 369 
Amyloid kidnej', 268 
liver, 160 

Anal glands, suppuration ot, 

147 

Ancylostomabraziliense, 135 
caninum, 135 
Ancylostomidae, 135 
in intestine of cat, 135 
of dog, 135 
Anemia, 211 
of brain, 289 
cerebral, 289 . 

Animal parasites in blood, 
217 

in kidney, 269 

Ankyloblepharon, 338 
Anthrax, 397 
Aphtha, 69 , 

Aphth® epizootic®, 397 
Apoplexia hepatis, 162 
Apoplexy, 290 
Arrested development ol 
penis and prepuce, 174 
Arthritis, 253 

Articular rheumatism, zoy 
Articulations, dislocation ol, 

249 

caudal vertebra;, 253 
coxo-femoral, 251 

humero-radio-ulnar, 2o\) 

patellar, 252 
phalangeal, 251 

radio-ulnar-carpal, 251 
scapulohumeral, 250 
temporomaxillary, 249 
tibiotarsal, 253 
vertebral, 249 
inflammation of, 253 
sprains and injuries to, 
248 

wounds of, 248 
Ascnrid®, 133 
Ascites, 169 
Atrophy of liver, lo8 
of optic nen-e, 3oy 
Auditorj- nerve, paralysis o'. 
299 


B 

BABESiAsis,biliaryfever,390 
Balanitis, 176 
Barking fits, 305 
Basedow's disease, 226 
Benign neoplasms of mouth, 
70 

tumors of mammary 
glands, 209 
fibromata, 209 
lipoma, 209 
Black tongue, 392 
Bladder, calculi in, 277 
catarrh of, 275 
diseases of, 271 
examination, 271-272 
by laparotomy, 271 
by palpation, 271 
of urine, 271 

incontinence of urine in, 
274 

parasites in, 280 
retention of urine in, 273 
rupture of, 272 
torsion of, 277 
tumors in, 280 
wounds of, 272 
Blennorrhea, 342 
Blepharitis, 333 
Blepharoptosis, 335 
Blepharospasm, 337 
Brachial plexus, paralysis of, 
301 

Brain, anemia of, 289 
congestion of, 287 
diseases of, 285 

examination, 286—287 
psychic disturbances, 
286 

sensibility, 280 
ceneral considerations, 

285 

cerebellum, 285 
cortex, 285 
midbrain, 285 
hyperemia of, 287 
tumors of. 291 
Brittlene^ of bones, 
Bronchitis, 32 _ 
and tracheitis, 32 
acute, 29 
chronic, 32 
Bronchocele, 222 

Bronchopneumonia, 35 

Bulbar paralysis, infectious, 
400 


Cmx'ULI in bladder, 27i 

formnnnd \'arictif-'. -<5 


Calculi in bladder, forms 
and varieties, 
acid urinecalculi, 
278 

alkaline urine cal- 
culi, 278 
in kidney, 265 
in urethra, 282 
Canine typhus, 392, 395 
Canker of mouth, 68 
Capillaria plica in bladder, 
280 

Carcinomata of bladder, 280 
of eyelids, 340 
of mammary glands, 210 
of penis and prepuce, 178 
of scrotum and testes, 181 
Caries of teeth, 76 
Castration, 181 
of cat, 183 
of dog, 182 ^ 
cryptorchid, 182 
monorchids, 182 
Catalepsy, 303 
Cataract, 366 
forms, 366 
congenital, 366 
diabetic, 366 
senile, 366 
symptomatic, 366 
traumatic, 366 
Catarrh of bladder, 275 
chronic, of stomach, 99 
nasal, acute, 18 
chronic, 20 
of rabbits, 19 
infectious, 19 
parasitic, 20 
preputial, 176 
simple, of stomach, 07 
Catarrhal conjunctivitis, 34 1 
pneumonia, 38 
stomatitis, GO 

Caudal vertebra, disloca- 
tion of, 253 
Cerebral anemia, 2S9 
hemorrhage, 290 
Cestoda, 128-133 
species, 129 
Ccstodes, 129 

in intestine of cat®, 131 

Diphyllobotlirium 

dccipicn«, 131 
Taniarra'-'iculli'. 131 
tanurformi', 131 
of dog>, 1 29 1 3 1 

Dipli\llt'bnthriiim Ln- 
turn. 131 

Dipvlidiiim rarunurn. 

120 

I rliin<><v>rrti'« granti- 
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Cestodes in intestines of 
' dogs, Multiceps 
multiceps, 130 
serialis, ISO 
Tania coenurus, 130 
cucumerina, 129 
echinococcus, 130 
multiceps, 130 
hydatigenia, 129 
marginata, 129 
ovis, 131 
pisiformis, 129 
serialis, 130 
serrata, 129 
of rabbits, 131 
Cittotania, 131 

Chalazion of eyelids, 339 

Cholelithiasis, 161 

Chorea, 304 

Chronic catarrh of stomach, 
99 

coryza, 2Q 

dilatation of stomach, 105 
dyspepsia, 99 
enteritis, 116 
gastritis, 99 

interstitial hepatitis, 160 
pneumonia, 40 
metritis, 195 
nasal catarrh, 20 
peritonitis, 168 
pharyngitis, 87 
rhinitis, 20 

tracheitis and bronchitis, 
32 

Cirrhosis of liver, ICO 
of lungs, 40 
Cittotasnia, 131 
Coccidiosis, 138 
Isospora bigemina, 138 
fclis, 138 
rivolta, 138 

Compression of peripheral 
nerves, 297 
of spinal cord, 295 
Conclia, ulceration of, 328 
Concussion of spinal cord. 
293 

Conpenilal defects of iris. 
304 

malformations of penis 
and prepuce, 174 
of urcthm, 2S1 
of vagina and vulva, 204 
Congestion of brain, 287 
of kidnev, 2oG 
of liver, ’152 
active, 152 
passive. 154 
of lungs, 35 
active, 35 
pa‘=*ivc, 3G 

of mammar>' gland'*, 20S 
of thyroid glands, 221 
Conjunctiva, corrosions and 
hums of, 317 
dl'K*a-‘>cs of, 311 
cxaminaljon, 311 
foreign IkkIiw in, 31G 
pro'Nllis on, 348 


Conjunctiva, traumatic 
lesions of, 346 
tumors on, 348 
ulceration of, 348 
wound on, 347 
Conjunctivitis, 341 
forms, 341 
catarrhal, 341 
croupous, 344 
eryapelatous, 344 
exanthematous, 346 
follicular, 345 
parenchymatous, 344 
purulent, 342 
acute, 342 
chronic, 343 
Constipation, 122 
Cornea, abscess of, 360 
diseases of, 355 
ectasia of, 362 
foreign bodies of, 361 
opacities of, 361 
tumors of, 363 
ulceration of, 359 
wounds of, 361 
Cornua uteri, torsion of, 199 
Corrosions and burns of con- 
junctiva, 347 
Coryza, 18 
chronic, 18 

Coxo-fcmoral dislocation, 
251 

Cranial bones, fracture of, 
242 

Croupous conjunctivitis, 
344 

enteritis of cats, 127 
Ctenocephalus canis of dog, 
315, 390 
felis of cat, 316 
Cutcrebra emasculator, 181 
CycIHis, 364 
Cystic goiter, 224 
kidney, 267 
Cystitis, 275 
Cysts of car, 331 
of eyelids, 339 
hleibomian, 339 
pilosebaceoiis, 339 
of iris, 3G5 
of ovaries, 188 
of uterine tubes, 192 
retention, in mouth, 72 


D 

Dacutocvstitis, 353 
Dandruff, 309 
Deafness, 331 
Defects, congenital, of irfe, 
3G4 

aniridia, 364 
coloboma, 36-1 
ectopic pupiUfp, 304 
occliiMon of pupil. 
364 

Demodectic mange, 318, 321 
Demodet mite, 318 
Dcrmacentor variabilw, 322 


Dermatitis, 311 
Dermatomycosis, 324 
Dermoids, 348 
Diabetes, 229 
insipidus, 229 
mellitus, 230 

Diaphragmatic hernia, 380 
Diarrhea, 119 

Dilatations and diverticula 
of esophagus, 95 
of stomach, 104 
acute, 104 
chronic, 105 

Dioctophyme renalis in blad- 
der, 280 
in kidney, 269 
Diphyllobothrium latum, 
131 

Dipylidium caninum, 129 
Dirofilaria immitis in blood. 
217 

Dislocation of articulations, 
249 

Distemper of dogs, 383 
rabbit, 19 
Districhiasis, 337 
Diverticula of esophagus, 95 
Dog pilague, 392 
Dropsy of kidney, 267 
of pericardium, 53 
Dyspepsia, acute, 97 
chronic, 99 
Dystocia, 201 


E 

Ear, diseases of, 327 
fistula, 332 
neoplasms of, 331 
wounds of, 327 
Echinococcus granulosus, 
130 

Eclampsia, 305 
Ectasia of cornea, 362 
inflammatory, 362 
forms, 362 

kcratcctasia, 362 
stapJiyloma, 362 
non-inflammatory, 302 
forms, 3G2 

kcratoconus, 3G2 
kcratoglobus, 302 
Ectropion, 335 
Eczema, 313 
Edema of lungs, 37 
pulmonary, 37 
Endocarditis, acute, 59 
Enlargement of glands of 
Moll, 339 

Enoplithalmus, 373 
Enteritis, 113 
acute, 113 
chronic, 116 
crouiwus, of cat*, 127 
mcmhmnous, 127 
Enterorrhngin, 118 
Entropion. 331 
Epilejwy, 302 
reflex, 303 
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Epilepsy, secondary, 303 
Epiphora, 353 
Epistaxis, 21 

Epitheliomata of eyelids, 
340 

of mouth, 73 
of penis and prepuce, 178 
of phaiynx, 89 
Esophagismus, 93 
Esophagitis, 90 
Esophagus, dilatations of, 95 
diseases of, 90 
examination, 90 
diverticula of, 95 
foreign bodies in, 91 
neoplasms of, 95 
obstruction in, 91 
parasites of, 96 
stricture of, 93 
Eversion of uterus, 1 98 
Examination of feces, 139 
factors which interfere 
with, 140 
technique of, 140 
Exanthematous conjuncti- 
vitis, 346 

Exophthalmic goiter, 226 
Exophthalmus, 372 
Eye, parasites of, 374 
Eyeball, luxation of, 372 
Eyelids, adhesions of, 337 
diseases of, 333 
examination, 333 
inflammation of, 333 
malposition of, 334 
tumors of. 339 
wounds 01 , 333 


Foot-and-mouth disease, 397 
Foreign-body pneumonia, 41 
Foreign bodies and wounds 
of cornea, 361 
in conjunctiva, 346 
in esophagas, 91 
in mouth, 74 
in phajynx, 88 
in stomach, 101 
Fracture of bones, 242 
cranial, 242 
femur, 246 
humerus, 244 
inferior maxilla, 243 
metacarpal and phalan- 
geal, 246 
patella, 247 
pelvis, 246 
radius and ulna, 245 
ribs, 244 
scapula, 244 
tibia and fibula, 247 
vertebra, 243 
of orbit, 374 
of teeth, 75 
Fright disease, 305 
fits, 305 


G 


Facetted keratitis, 357 
Facial nerve, paralysis of, 
297 

Fatty liver, 159 
Feline distemper, 398 
infectious enteritis, 398 
panleucopenia, 398 
Femoral hernia, 379 
Femur, fracture of, 246 
Fetid stomatitis, 67 
Fibromata of bladder, 280 
of mammary glands, 209 
of mouth, 71 
of scrotum and testes, 181 
of uterus, 200 
of vulva and vagina, 207 
Fibrous goiter, 224 
Fistula, ear, 332 
salivary, 82 
Fits, 305 
barking, 305 
fright, 305 
running, 305 
Fleas, 315 

Ctenocephalus cnnis of 
(log, 310 
felis of cat, 310 
Pulcx irritansof man, 310 
Follicular <?onjunctivi(Js, 3t5 ‘ 


Gall stones, 161 
Gangrene of lungs, 41 
of tongue, 79 
Gangrenous glossitis, 79 
stomatitis, 68 

Gastritis, 97 
acute, 97 
chronic, 99 
Gastro-enteritis, hemorrhag- 
ic, 392 

infectious, of cats, 398 
Gastrophilus intestinalis in 
stomach of dog, 110 
I Glanders, 411 
Glands of Moll, enlarge- 
ment, 339 

submaxiHary and sub- 
lingual diseases of, 82 
Glaucoma, 371 , 

Globe and orbit, diseases of, I 

371 

Glossitis, 78 
Goiter, 222 
cystic, 224 

exophthalmic, 226 

fibrous, 224 

malignant, 22Q 
occurrence, 222 
parenchymatous, 222 
vascular, 225 

Granulomas of eyelids 310 
Graphidium stnpfy^um, J 1 J 
Graves’ di-ease, 226 


Heart, rupture of, 64 
Hematemesis, 108 
Hematoma, 328 
Hemopericardium, 54 
Hemophilia, 215 
Hemorrhage, cerebral, 290 
intestinal, 118 
Hemorrhagic enteritis, 39S 
gastro-enteritis, 392 
Hemorrhoids, 143 
Hemothorax, 47 
Hepatitis, 155 
chronic interstitial, 160 
suppurative, 156 
Hernia, 375 
diaphragmatic, 380 
femoral, 379 

general remarks, 375-376 
hernial contents, 375 
ring, 375 
sac, 375 

irreducible hernias, 
376 

reducible hernias, 375 
inguinal, 378 
in female, 378 
in male, 379 
occurrence, 575 
perineal, 880 
scrotal, 379 
umbilical, 376 
ventral, 377 
Herpes tonsurans, 325 
Hodgkin's disease, 215 
Humero-radio-ulnar disloca- 
tion, 250 

Humerus, fracture of, 244 
Hydrometra of uterus, 201 
Hydronephrosis, 267 
Hydropericardium, 53 
Hydrophobia, 400 
Hydrophthalmus, 372 
Hydrops abdominis, 169 
ascites, 169 
peritonei, 169 
Hydrothorax, 46 
Hyperemia, 256 
acute, 256 
of brain, 287 
of lungs, 35 
passive, 257 

Hypertrophy and dilatation 
of heart, 62 
of prostate gland, 185 
Hysteria 305 


Ilr.MiT, dincascs of. 55 

hyjHTtrophv and (!uatn> 
(ion of, 62 


Icterus, 149 

Incontinence of urine ir 
bladder, 274 

Incrustations of tartar, 75 
nasal catarrh c^f rahlul". 
19 

Infectious bulbar fwrali*i«. 
406 

giLstro'cntrrilM nf rat^. 
3t»S 

natural infc^tn’n. 
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inferior maxilla, fracture of, 
243 

Inflammation of eyelids, 333 
of kidneys, 257 
of raembrana nictitans, 
351 

examination, 351 
of orbit, 374 
of ovaries, 187 
of renal pelvis, 263 
of synovial membrane and 
articulations, 253 
of urethra, 284 
Inflammatory ectasia of cor- 
nea, 362 
forms, 362 

keratectasia, 362 
staphyloma, 362 
Influenza, rabbit, 19 
Inguinal hernia, 378 
in female, 378 
in male, 37^ 

Injuries of peripheral nerves, 
297 

of spinal cord, 293 
Insufficiency, valvular, 55 
Interstitial hepatitis, 160 
chronic, 160 
pneumonia, 40 
chronic, 40 

Intestinal hemorrhage, 118 
obstruction, 122 
Intestines, ancylostomidse 
in, 135 
of cat, 135 
of dog, 135 
cestoda, 22$ 
of cats, 131 
of dogs, 129'131 
of rabbits, 131 
diseases of, 113 
parasites in, 128 
round worms in, 128 
of cat, 133 
of dog, 133 
trichuridie in, 136 
of cat, 136 
of dog, 136 
of rabbit, 136 
wounds of, 126 
Intussusception, 125 
Inversion of uterus, 198 
Iridocyclitis, 364 
Iris and ciliary body, dis- 
eases of, 364 

congenital defects of, 364 
cysts of, 365 
tumors of, 365 
Iritis, 364 
Itch, 317 
red, 325 

Ixodes ricinus, 390 


Jau.vdicE, 149 
infectious, 390 
malignant, 390 


Keratectasia, 362 
Keratitis, 355 
non-suppurativc, 355 
keratitis pigmentosa, 
356 

punctata profunda, 
358 

superficialis, 357 
parenchymatous, 358 
superficial, 355 
vascular, 356 
suppurative, 359 

abscess of cornea, 360 
keratitis from lagoph- 
thalmos, 361 
neuroparalytica, 360 
ulceration of cornea, 
359 

Keratoconus, 362 
KeratogJobus, 362 
Kidney abscess, 262 
amyloid, 208 
animal parasites in, 269 
Dioctophyme renalis, 
269 

calculi in, 265 
congestion of, 256 
cystic, 267 
diseases of, 255 
examination, 255-256 
dropsy of, 267 
inflammation of, 257 
tumors in, 269 


Lacrimal 


dis- 


apparatus, 
eases of, 353 
examination, 353 
Lacrimation, 353 
Lagophthalmos, 338 
Laryngitis, 26 
acute, 26 
chronic, 27 

Larynx, diseases of, 26 
examination, 26 
Lens, diseases of, 366 
examination, 366 
luxation of, 367 
Leptospirosis, 395 
liCukemia, 213 
lymphatic, 213 
myelogenous, 213 
Lice, 316 

Linguatula serrata, 22, 23 
Linognathus piliferus, 316 
Lipoma of mammary' glands, 
209 

Liver, abscess of, 156 
amyloid, 160 
atrophy of, 158 
cirrhosis of, 160 
congestion of, 152 
diseases of, 149 
examination, 149 
fatty, 159 
neoplasms of, 161 


Liver, rupture of, 162 
Lockjaw, 407 
Lungs, cirrhosis of, 40 
congestion of, 35 
active, 35 
passive, 36 
diseases of, 34 
examination, 34-35 
auscultation, 34 
percussion, 35 
respiration, 34 
thorax, 34 
edema of, 37 
gangrene of, 41 
hyperemia of, 35 
Luxation, 249 
of eyeball, 372 
of lens, 367 
Lymphadenitis, 84 
' Lyssa, 400 


M 

Malpormatioxs, congeni- 
tal, of penis and pre- 
puce, 174 
of urethra, 281 
of vagina and vulva, 
204 

of teeth, 75 
Malignant goiter, 226 
jaundice, 390 
neoplasms of eyelids, 340 
of mouth, 73 

tumors of mammary 
I glands, 209 

carcinomata, 2W 
fibromata, 209 
sarcomata, 210 
in nasal passages, 25 
I Malposition of eyelids, 334 
blepharoptosis, 335 
blepharospasms, 337 
ectropion, 335 
entropion, 334 
paralysis of orbicularis 
nerve, 336 
ptosis, 335 

spasm of orbicularis 
nerve, 337 

Mammary glands, conges- 
tion of, 208 
diseases of, 208 
examination, 208 
tumors of, 209 
wounds and injuries of, 
208 

Mammitis, 208 
Mange, 317^ 
dcmodectic, 318 
mites, 317 
demodex, 318 
foUiculorum, 318 
sarcoptes, 317 
of cat, 318 

iVotowlrescntj, var. 
cati, 318 

Sarcoptes^ minor, 
var. rati, 318 
of dog, 317 
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Mange, mites, sarcopfes of (Kasai catarrh of rabbits, 
dog, oarcoptesi infectious. 1 9 

scabici, var. canis 


317 
of ferret, 318 
Sarcoptes scabiei, 
var. hydrochari, 
318 

of rabbit, 318 
Kotcedres cati, var. 

cuniculi, 318 
Sarcoptes minor, 
var. cuniculi, 318 

red, 318 
sarcoptic, 317 
Mastitis, 208 
Megrim, 302 

Meibomian cvst of eyelids, 
339 

Membrana nictitans, in- 
flammation of, 351 
lymphoid ti!^°ue, en- 
largement of, 349 
tumors on, 352 
wounds of, 352 
Membranous enteritis, 127 
Meningo-encephalitis, 289 
Meningomyelitis, 292 
Metabolism, diseases of, 229 
Metacarpal and phalangeal 
bones, fracture of, 246 
Metritis, 193 
acute, 193 
chronic, 195 
Mites, 317 

Mouth, benign neoplasms 
of, 70 

cancer of, 68 
diseases of, 65 
examination, 65 

abnormal conditions 
noted, 65 
foreignbodies,65 
mucous mem- 
branes, 65 
neoplasms, 65 
odor, 65 
secretions, 65 
foreign bodies in, 74 
malignant neoplasms of, 

73 

sore, 67 

Multiceps multiceps, 130 
serialis, 130 
Mumps, 80 

Muscular rheumatism, 2-10 
Mycotic stomatitis, 69 
Mydriasis, 364 ; 

Myocarditis, 57 

acute, 57 ( 

chronic, 59 

M^'omata of uterus, 20J 
Myosis, 301 


A^’cn-inflammatory ectasia 
of cornea, forms, kerato- 
^ globus, 362 

Non-suppurative keratitis 
355 

forms, 355 

keratitis pigmentosa, 
356 

punctata profun- 
da, 338 
punctata su- 
perficiaJis, 
357 

I parenchymatous, 358 
I stiperflcial, 355 

I _ vascular, 356 

I A^otcedric mange, 318 
A’ystagmus, 374 


Xasm. catarrh, acute, IS 
chronic, 20 
of rahhit.s, 19 


infectious, 19 
parasitic. 20 
passages, diseases of, 17 
examination, 17 
abnormal conditions 
noted, 17 
discharge, IS 
foreign bodies, 17 
hemorrhage, 18 
infectious, 18 
malformations, 

18 

parasites, 18 j 

tumors, 17 I 

neoplasms of, 24 I 

benign tumors, 24 
papillomata, 24 
polypoid fibro- 
mata, 24 

malignant tumors, 25 
parasites of, 18, 22 
Xematoda, 133 
species, 133 
ancylostomidfe, 135 
in intestine of cat, 135 , 
of dog, 135 
ascaridte, 133 
hookworm, 135 
round worms, 133 

in intestine of cat, 

133 

of dog, 133 
trichuridiD, 136 
in intestine of cat, 136 
• of dog, 136 
of rabbit, 136 
whipuorm, 136 
Neoplasms of ear, 331 
cyst's, 331 
papillomata, 331 
sebaceous tumors, 331 
of esophagus, 95 
of eyelids, 340 
of liver, 161 
of mouth, 70 
benign, 70 
fibromata, 71 
osteoma, 72 
papillomata, 70 
retention cysts, 72 
malignant, 73 
epitheliomata, 73 
sarcomata, 74 
of na«.il passages, 24 
I of pliarj’nx, 89 
j epitheliomata, 89 

I polypoirl grow tli'*. 80 

in rectum, 147 
in .ctomach. III 
Nephritis 257 
acute, 257 
chronic, 259 
purulent. 262 

\eplirolitlir.‘»iis 205 * 

.Vcirnfts retrohttlltar. 369 

Non-infl.imniat«n ertA'ia «»f P^svr-*. .w* 

Mtmra. 362 J. 1 

forms 362 '..pilhtj.. 3u'i 

Xfialoronus 362 I’iipilIoinaU of nr. 33! 


and 


Obesity, 232 
Obstipation, 122 
Occlusion of rectum 
anus, 141 
artificial, 142 
congenital, 141 
of urethra, 281 
Ollulanus tricuspis in stom- 
ach of cat, 110 
OopJiorectomy, 188 
in cat, 190 
in dog, 189-190 
Oophoritis, 187 
Opacities of cornea, 361 
Optic nerve, atrophy of, 569 
i disease** of, 369 

hemorrhages of, 369 
inflammation of, 369 
tumors of, 369 
wounds o^ 369 
Orbicularis nerve, paralysis 
of, 336 

spasm of, 337 
Orbit, fracture of. 374 
inflammation of, 374 
tumors of, 374 


I Orchectomy, 181 
Orchitis, 180 
I Osteoma of mouth, 72 
I O''teomalacia, 237 
Otitis externa, 329 
interna, 330 
mrtiia, 330 

Otodectic m.ange, 3JS, 320 
Otorrhea, 329 
Ovanccloniy, I8.S 
Ovanes, di'Cru^e^ of, I''" 
rxaminntjon, is? 

mnamrn.afion of, l''7 
tumor* of, 188 
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Papillomata of eyelids, 339 
of mouth, 70 
of nasal passages, 24 
of penis and prepuce, 178 
of vulva and vagina, 207 
Paralysis, infectious bulbar, 
406 

of orbicularis nerve, 336 
of peripheral nerves, 297 
auditory, 299 
brachial plexus, 301 
facial, 297 
radial, 300 
sciatic, 301 
trigeminal, 299 
of pharynx, 88 
Paraphimosis, 177 ^ 


Pericardium, diseases _ of, 
examination, 
heart, auscul- 
tation, 50 
endocardial 
bruits, 51 
pericardial 
bruits, 51 
palpation, 50 
percussion, 50 
pulse, 49 

frequency, 49 
quality, 49 
rhythm, 49 
dropsy of, 53 
Pericementitis, 76 
Perineal hernia, 


of 


rarapmmosia, II ( ^ , I . j r-:* «« 

Parasites, animal, in blood. Periodontitis, 7o 


217 . , 

Dirofilaria immitis, 
217 

life cycle, 217 I 
in kidney, 269 

Dioctophyme renalis, 
269 

in bladder, 280 

Capillaria plica, 280 
Dioctophyme renalis, 
280 

of esophagus, 96 
of eye, 374 
in intestines, 128 
of nasal passages, 22 
in scrotum and testes, 181 
in stomach, 110 
of cat, 110 
OUulanus tricuspis, 
110 

Tajnia tseniaformis 
110 

of dog, 110 
Gastrophilus intesti 
nalis, 110 

Spirocerca lupi, 111 
of rabbits. 111 

Graphidium strigo- 
sum, 111 

Parasitic nasal catarrh ot 
rabbits, 20 
stomatitis, 09 
Parenchymatous conjuncti- 
vitis, 344 
goiter, 222 
Keratitis, 358 
Parotitis, 80 
Patella, fracture of, 247 
Patellar, dislocation, 252 
PelvU, fracture of, 240 


Periostitis, alveolar, 76 
Peripheral nerves, compres- 
sion of, 297 
I injuries of, 297 

I paralysis of, 297 

* pressure on, 297 

Peritoneum, diseases of, 164 
general remarks, 164 
Peritonitis, 165 
acute, 165 
chronic, 168 
Phalangeal dislocation, 251 
Pharyngitis, 86 
acute, 86 
chronic, 87 
Pharynx, diseases of, 86 
examination, 86 
foreim bodies in, 88 
neoplasms of, 89 
paralysis of, 88 
Phimosis, 176 
Phlegmonous stomatitis, 69 
Pigmentary keratitis, 356 
Piles, 143 

Pilosebaceous cysts, 339 
Piroplasma bigeminum, 390 
canis, 390 
commune, 390 
Piroplasmosis of dog, 390 
Plague, dog, 392 
rabbit, 19 

Pleura, diseases of, 43 
Pleurisy, 43 
Pleuritis, 43 

Pneumonia, catarrhal, 38 
chronic interstitial, 40 
foreign body, 41 
Pneumothorax, 47 
Polyartliritis rheumnticn, 
239 


Prostate gland, diseases of, 
examination, 184 
hypertrophy of, 185 
tumors of, 185 
Prostatitis, 184 
Pseudo-actinomycosis 

dogs, 411 
Pseudoleukemia, 215 
Pseudorabies, 406 
Pterygium, 346 
Ptosis, 335 ^ . ,n >7 

Puerperal septicemia, 197 
Pulex irritans of man, 317 
Pulmonary edema, 37 
Purpura hemorrhagica of 
dogs, 397 ^ . 

Purulent conjunctivitis, 342 
Pyelitis, 263 
Pyometra, 195 
Pyosalpinx, 192 


iraclure ol, J-iu zJu 

Penis and prepuce, arrested 1 Polypoid fibromata of nasal 
ilf*vplnnmpnt nf. 174 1 r*«ww»rf*s. 24 


development of, 174 
congenital malforma- 
tions of, 174 
dhcasca of, 173 
examination, 173 
tumors of, 
wounds of, 173 
Pericarditis, 51 
Pericardium, di-eases of, 49 
examination, 51 
heart, 50 


passages, 24 
growths of pharynx, 89 
Preputial catarrh, 170 
Pressure on pcnpncral 
nerves, 297 
Proclilts, 142 
Prolapse of rectum, 144 
i of uterus, 19^ 

I of x-agina, 205 
Prostate ghiml, ih^wcs ot, 
1 18-1 


R 

Rabbit distemper, 19 
influenza, 19 
plague, 19 

Rabies, 400 . 

confused with canine dis- 
temper (nervous 
form), 405 ^ 
diseases of brain, 404 
eclampsia, 405 
epilepsy, 405 
foreign bodies, 405 
infectious bulbar paral- 
ysis, 405 . , , 

parasites in intestinal 
tract, 405 

trigeminal or facial par- 
alysis, 405 
Rachitis, 235 . 

Radial nerve, paralysis oi, 
300 , , 

Radio-ulnar-carpal disloca- 
tion, 251 

Radius and ulna, fracture 
of, 245 
Ranula, 72 

Rectum and anus, diseases 
of, 141. 

examination, 141 
neoplasms in, 147 
occlusion of, 141 
prolapse of, 144 
Red itch, 325 
mange, 317 
Reflex epilepsy, 303 
Renal abscess, 202 . 

ticlvis, inflammatjon ot, 
203 

Reproductive organs, dis- 
eases of, 173 ^ 

Retentio unna* vrsicnlis, -/u 
Retention cysts in mouth, v- 
of scrotum and tester, 
181 

of urine in bladder, 273 
Iletina and rhoroid, di^ 
of, 35S 
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Retina and choroid, patho- 
logical changes, 
368 

anemia, 368 
atrophy, 368 
•detachment of ret- 
ina, 368 
edema, 368 
hyperemia, 368 
inflammation (ret- 
initis), 368 

Retrobulbar neuritis, 369 
Rheumatism, 239 
articular, 239 
muscular, 240 
Rhinitis, 18 
chronic, 20 
coccidiosa, 20 

Rhipicephalus sanguineus, 
323 

Ribs, fracture of, 244 
Rickets, 235 
Ringworm, 325 
Roundworms, 133 
in intestine of cat, 133 
Toxocara cati, 133 
of dog, 133 
Toxocara canis, 133 
limbata, 133 
Running fits, 305 
Ruptura hepatis, 162 
Rupture of bladder, 272 
of heart, 64 
of liver, 162 
of uterus, 200 
of vagina, 206 

S 

Salivary fistula, 82 
glands, diseases of, 80 
Salpingitis, 192 
Sarcomata of bladder, 280 
of eyelids, 340 
of mammary glands, 210 
of mouth, 74 
of penis and prepuce, 178 
of scrotum and testes, 181 
of vulva and vagina, 207 
Sarcoptes mange, 317 
of cat, 318 

Notcedres cati, var, 
cati, 318 

Sarcoptes minor, var. 
cati, 318 
of dog, 317 

SarcoptesscabieijVar. 
canis, 317 
of ferret, 318 

Sarcoptesscabiei, var. 
hydrochreri, 318 
of rabbit, 318 

Notcedres cati, ^'a^. 

cuniculi, 318 
Sarcoptes minor, rar, 
cuniculi, 318 
Scabies, 317 

Scapula, fracture of, 214 
Scnpuloimmcral dislocation, 
250 


Sciatic nerve, paralysis of, 
301 

Scorbutus, 215 
Scrotal hernia, 379 
Scrotum, diseases of, '180 
parasites in, 181 
tumors of, 181 
wounds and injuries of, 
180 

Scurvy, 215 
Secondary epilepsy, 303 
Septicemia, puerperal, 197 
Simple catarrh of stomach, 
97 

Skin diseases, non-parasitic, 
309 

parasitic, 315 
vegetable, 324 
Soor, 69 
Sore mouth, 67 
Spasm of orbicularis nerve, 
337 

Spinal cord, compression of, 
295 

concussion of, 293 
diseases of, 292 
functions, 292 
general considera- 
tions, 292 
injuries of, 293 
Spirocerca lupi, 96, 220 
in stomach of dog, 110 
Sprains and injuries to artic- 
ulations, 248 
Staphyloma, 362 
Stenosis, 55 
Stomacace, 67 
Stomach, chronic catarrh of, 
99 

dilatation of, 104 
acute, 104 
chronic, 105 
diseases of, 97 ^ 
foreign bodies in, 101 
neopusms in, 1 1 1 
parasites in, 110 
simple catarrh of, 97 
ulceration of, 107 
Stomatitis, 66 
catarrhal, 66 
fetid, 67 
gangrenous, 68 
mycotic, 69 
phlegmonous, 69 
ulcerative, 67 
Strabismus, 373 
Streptotrichosis canum, 411 
■ Stricture of esophagus, 93 
of urethra, 2S2 
Struma. 222 

“Stuttgart's disease,’’ 395 
Submarillaiy and sublingual 
glands, 82 

Superficial keratitis, 355 
Suppuration of anal gland«, 

147 . . I 

Suppurative hepatitis, 156 
keratitis, 359 
forms, 359 

abscess of cornea, 3G0 


Suppurative keratitis forms 
keratitis fre 
lagophthalmos 
361 

neuroparalytic.. 

360 

ulceration of come • 
359 

Symblepharon, 338 
Synovial membrane, inflan. 

mation of, 253 
Synovitis, 253 


T 

Table of equivalents in 
weights and measures, 413 
Tffinia, ccenurus, 130 
crassicollis, 131 
cucumerina, 129 
echinococcus, ISO 
hydatigena, 129 
inarginata, 129 
ovis, 131 
pisiformis, 129 
serialis, 130 
serrata, 129 

tseniffiformis in stomach of 
cat, 131 

Tartar, incrustations of, 76 
Teeth, caries of, 76 
diseases of, 75 
fractures of, 75 
malformations of, 75 
Temporomaxillary disloca- 
tion, 249 

Testes, diseases of, 180 
parasites in, 181 
tumors of, 181 
wounds and injuries of, 
180 

Tetanus, 407 
Thrush, 69 

Thyroid glands, congestion 
of, 221 

diseases of, 221 
Thyroiditis, acute, 221 
Tibia and fibula, fracture of, 
247 

Tibio-tarsal dislocation, 253 
Ticks, 322 

Dcrmacentor vnriabilis, 

322 

Rhipiceplinlus sanguineus 

323 

Tongue, diseases of, 78 
gangrene of, 79 
Tonsillitis and lymphaden- 
itis, 84 

' Tonsils, (It'cases of, M 
Torsion of bladder, 277 
of cornua uten, JP9 
Toxacans Ie<inina. 133 
Trachea and bronchial 
29 

diseases of, 20 
Tracheitis ami bronchitis. 20 
acute. 20 
chrome, 32 
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illomata of eyelids, 339 1 
mouth, 70 I 

nasal passages, 24 
' penis and prepuce, 178 
t v\ilva and vagina, 207 
alysis, infectious bulbar, 

406 

f orbicularis nerve, 336 
f peripheral nerves, 297 
auditory, 299 
brachial plexus, 301 
facial, 297 
radial, 300 
sciatic, 301 
trigeminal, 299 
of pharynx, 88 
iraphimosis, 177 ^ 
irasites, animal, in blood, 

217 * 

Dirofilaria immitis, 
217 

life cycle, 217 
in kidney, 269 
Dioctophyme lenalis, 
269 

in bladder, 280 
Capillaria plica, 280 
Dioctopb 3 'me renalis, 
280 

of esophagus, 96 
of eye, 374 
in intestines, 128 
of nasal passages, 22 
in scrotum and testes, 181 
in stomach, 110 
of cat, 110 
OUuknus tricuspis, 
110 

Tffinia teniffiformis, 

no 

of dog, no 
Gastrophilus intesti- 
nalis, 110 

Spiroccrca lupi. 111 
of rabbits, 111 
Graphidium strigo- 
Bum, 111 

Parasitic nasal catarrh ot 
rabbits, 20 
stomatitis, 09 

Parenchymatous conjuncti- 
vitis, 344 
goiter, 222 
keratitis, 35S 
Parotitis. 80 
Patella, fracture of, 247 
Patellar, dh-Jocatlon, 2o2 
Pchds, fracture of, 246 
Penis and prepuce, arrested 
development of, 174 
congenital malforma- 
tions of, 174 
di*en«c3 of, 173 
examination, 173 
tumors of, 178 
ivounds of, 173 
Pcrirarirttis, 61 
Pcfic.ardvuTn, di«eases of, 49 
examination, 61 
heart, 60 


Pericardium, diseases of, 
examination, 

, ‘ heart, auscul- 

tation, 50 
endocardial' 
bruits, 51 
pericardial 
bruits, 51 
palpation, 60 
percussion, M 
pulse, 49 
frequency, 49 
quality, 49 
rhythm, 49 
dropsy of, 53 
Pericementitis, 76 
Perineal hernia, 380 
Periodontitis, 76 
Periostitis, alveolar, 76 
Peripheral nerves, compres- 
sion of, 297 
injuries of, 297 
paralysis of, 297 
pressure on, 297 
Peritoneum, diseases of, 164 
general remarks, 164 
Peritonitis, 165 
acute, 165 
chronic, 168 

Phalangeal dislocation, 251 
Pharyngitis, 86 
acute, 86 
chronic, 87 

Pharynx, diseases of, 86 
examination, 86 
foreign bodies in, 88 
neoplasms of, 89 
paralysis of, 88 
Phimosis, 176 
Phlegmonous stomatitis, 69 
Pigmentary keratitis, 356 
Piles, 143 

Pilosebaccous cysts, 339 
Piroplosma bigeminum, 390 
eanis, 390 
commune, 390 
Piroplasmosia of dog, 390 
Plague, dog. 392 
rabbit. 19 

Pleura, diseases of, 43 
Pleurisy, 43 
Plcurilis, 43 

Pneumonia, catarrlial, 3S 
chronic interstitial, 40 
foreign body, 41 
Pneumothorax, 47 
Polyarthritis rheumatica, 
239 

Polypoid fibromata of nasal 
passages, 24 
growths of pliarynx, 89 
Preputial catarrh, 176 
Pressure on peripheral 
nci^'cs, 297 
Proctitw, 142 
Prolapse of rectum, 144 
of uterus, 198 
of >Tigtna, 206 
Prostate gkm}, lU-msrs of, 
184 


Prostate gland, diseases of, 
examination, 184 
hypertrophy of, 185 
tumors of, 185 
Prostatitis, 184 
Pseudo-actinomycosis of 
dogs, 411 

Pseudoleukemia, 215 
Pseudorabies, 406 
Pterygium, 346 
Ptosis, 335 

Puerperal septicemia, 197 
Pulex irritans of man, 317 
Pulmonary edema, 37 
Purpura hemorrhagica of 
dogs, 397 

Purulent conjunctivitis, 342 
Pyelitis, 263 
Pyometra, 195 
Pyosalpinx, 192 


R 

Rabbit distemper, 19 
influenza, 19 
plague, 19 
Rabies, 400 

confused with canine dis- 
temper (nervous 
form), 405 

diseases of brain, 404 
eclampsia, 405 
epilepsy, 405 
foreign bodies, 405 
infectious bulbar paral- 
ysis, 405 

parasites in intestinal 
tract, 405 

trigeminal or facial par- 
alysis, 405 
Rachitis, 235 

Radial nerve, paralysis of, 
300 

Radio-ulnar-carpal disloca- 
tion, 251 

Radius and ulna, fracture 
of, 245 
Ranula, 72 

Rectum and anus, diseases 
of, 141 

examination, 141 
neoplasms in, 147 
occlusion of, 141 
prolapse of, 144 
Red Itch, 325 
mange, 317 
Reflex epilepsy, 303 
Renal abscess, 2G2 
pelvis, inflammation of, 
263 

Rcpro<lucrjve organs, dis- 
ca.sc3 of, 173 

Retentio urime vcsrcalts, 273 
Retention cysts in mouth, 72 
of scrotum and tester, 
181 

of urine in bladder, 273 
Retina and choroid, dis- 
eases of, 3C8 
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letina and choroid, patho - 1 
logical changes, 
368 

anemia, 368 i 

atrophy, 368 
-detachment of ret- 
ina, 368 
edema, 368 
hyperemia, 368 
inflammation (ret- 
initis), 368 

Retrobulbar neuritis, 369 
Rheumatism, 239 
articular, 239 
muscular, 240 
Rhinitis, 18 
chronic, 20 
coccidiosa, 20 

Rhipicephalus sanguineus, 
323 

Ribs, fracture of, 244 
Rickets, 235 
Ringworm, 325 
Roundworms, 133 
in intestine of cat, 133 
Toxocara cati, 133 
of dog, 133 
Toxocara canis, 133 
limbata, 133 
Running fits, 305 
Ruptura hepatis, 162 
Rupture of bladder, 272 
of heart, 64 
of liver, 162 
of uterus, 200 
of vagina, 206 


S 


Sa-livart fistula, 82 I 

glands, diseases of, 80 
Salpingitis, 192 
Satcomata of bladder, 280 
of eyelids, 340 
of mammary glands, 210 
of mouth, 74 

of penis and prepuce, 178 
of scrotum and testes, 181 
of vulva and vagina, 207 
oarcoptes mange, 317 
of cat, 318 
Rotoedres cati, var. 

cati, 318 I 

Sarcoptes minor, var. 
cati, 318 
of dog, 317 
Sarcoptesscabiei.var. 
cams, 317 
of ferret, 318 
Sarcoptesscabiei.var. 
nydrocbicri, 318 
of mbbit, 318 

Nottrdrcs cati, vnr. 

cuniculi, 318 
^-'.ircoptes minor, var. 
. cuniculi, 318 
Scahif-,, 317 

S<^puW, fracture of, 2J.| 
>capulolmmrral diMocation. 


Sciatic nerve, paralysis of, 
301 

Scorbutus, 215 
Scrotal hernia, 379 , 

Scrotum, diseases of, *180 
parasites in, 181 
tumors of, 181 ' 

wounds and injuries of, 
180 

Scurvy, 215 

Secondary epilepsy, 303 
Septicemia, puerperal, 197 
Simple catarrh of stomach, 
97 

Skin diseases, non-parasitic, 
309 

parasitic, 315 
vegetable, 324 
Soor, 69 
Sore mouth, 67 
Spasm of orbicularis nerve, 
337 

Spinal cord, compression of, 
295 

concussion of, 293 
diseases of, 292 
functions, 292 
general considera- 
tions, 292 
injuries o(, 293 
Spirocerca lupi, 96, 220 

in stomach of dog, 110 
Sprains and injuries to artic- 
ulations, 248 
Staph;^ioma, 362 
Stenosis, 55 
Stomacace, 67 
Stomach, chronic catarrh of, 
99 

dilatation of, 104 
acute, 104 
chronic, 105 
diseases of, 97 
foreign bodies in, 101 
neoplasms in. 111 
parasites in, 110 
simple catarrh of, 97 
ulceration of, 107 
Stomatitis, 66 
catarrhal, 66 
fetid, 67 
gangrenous, 68 
mycotic, 69 
phlegmonous, 69 
ulcerative, 67 
Strabismus, 373 
Streptotrichosis canum, 411 
Stricture of esophagus, 93 
of urethra, 282 
Struma, 222 

“Stuttgart’s disease,” 395 
Submaxillar}* and sublingual 
glands, 82 

Superficial keratitis. 355 
Suppuration of anal glands, 
147 

Sunpumtive liepatilb, 150 
kemtitis, 359 

frirTO« a*.*! 


Suppurative keratitis forms, 
keratitis from 
lagophthalmos, 
361 

neuroparalytica, 

360 

ulceration of cornea, 
359 

Symblepharon, 338 
Synovial membrane, inflam- 
mation of, 253 
Synovitis, 253 


T 

Table of equivalents in 
weights and measures, 413 
Tffinia, ccenurus, 130 
crassicoUis, 131 
cucumerina, 129 
echinococcus, 130 
hydatigena, 129 
marginata, 129 
ovis, 131 
pisiformis, 129 
serialis, 130 
serrata, 129 

tsni£eformis in stomach of 
cat, 131 

Tartar, incrustations of, 75 
Teeth, caries of, 76 
diseases of, 75 
fractures of, 75 
malformations of, 75 
Temporomaxillary disloca- 
tion, 249 

Testes, diseases of, 180 
parasites in, 181 
tumors of, 181 
wounds and injuries of, 
180 

Tetanus, 407 
Thrush, 69 

Thyroid glands, congestion 
of, 221 

diseases of, 221 
Thyroiditis, acute, 221 
Tibia and fibula, fracture of, 
247 

Tibio-tarsal dislocation, 253 
Ticks, 322 

Dermacentor variabilis, 

322 

Rhipicephalus sanguineus 

323 

Tongue, diseases of, 78 
gangrene of, 79 
Tonsillitis and lymphaden- 
itis, 84 

Tonsils, diseases of, 84 
Torsion of bladder, 277 
of cornua uteri, 199 
Toxncaris leonina, 133 
Trachea and bronchial tubes, 
2D 

diseases of, 29 
Tracheitis and bronchitis, 29 


INDEX 


umatic lesions of con- 
junctiva, 340 
foreign bodies, 346 
wounds, 347 
cinasis, 337 
churidie, 13G 
n intestine of cat, 136 
Tricburis cnmpamila, 
337 

of dog, 130 
Tricburis vulpis, 136 
life cycle, 130 | 

of rabbit, 136 

Tricburis campanula, 
137 

Icprois, 137 
vulpis, 130 

rigcminnl nerve, paralysis 
of. 299 

uberculomnta of eyelids, 
340 

'uborculoris of dogs and 
cats, 410 
'ularemia, 398 
Tumors of bladder, 2S0 
variclitss, 2S0 
carcinomata, 2S0 
fibromata, 280 
sarcomata, 280 
<tf itnttn, SQl 
on conjunctiva, 318 
of cornea, 303 
of ear, 331 
of eyeUds, 330 
varieties, 339 
cbnlarjon, 330 
cysts, mctlKiminn, 330 

f nlo*ebaeeou», 330 
argement of glands 
of Moll, 339 
granulomas, 310 
malignant neoplasm**, 

340 

varieties, 310 
carrlnfffnatn, 
310 

ejiilbclioinala, 

310 


Tumors of mammary glands, 
malignant, sarcomata, 
210 

on membrana nictitans, 
352 

of orbit, 374 
of ovaries, 188 
varieties, 188 
cysts, 188 

other tumor forma- 
tions, 188 

of penis and prepuce, 178 
varieties, 178 
carcinomata, 178 
cpitheliomata, 178 
papillomata, 178 
sarcomata, 178 
venereal granulomn- 
ta, 178 

of prostate gland, 185 
of scrotum and testes, 181 
carcinomata, 181 
fibromata, 181 
retention cysts, 181 
sarcomata, 181 
of uterine tubes, 192 
of titerus, 200 

fibromata, 200 ' 

hydrometm, 201 
myomatn, 202 I 

of vulva and vagina, 200 ' 
fibromata, 207 ' 

papillomata, 207 
Barcomala, 207 
venereal cranulenja- 
ta, 207 

Typhus, canine, 392 
of dogs, 392 

1 0 

lIix^KUATioN of conclm, 32s 
of ronivincUva, 318 
of cornea, 359 
of fitomacb, 107 
Imperative stomatiti**, 07 
rieu^ ycntricuU, 107 
I'mliilir;*! hemw, 370 


Uterus, diseases of, 193 
examination, 193 
eversion of, 198 
inversion of, 198 
prolapse of, 398 
rupture of, 200 
I tumors of, 200 


Vaoina, diseases of, 204 
malformations, congeni- 
tal, 204 

prolapse of, 205 
nipture of, 206 
tumors of, 200 
and vulva, 204 

congenital malforma- 
tions of, 204 

Vaginitis and vulvitis, 204 
Valvular insufiiciency and 
stenosis, 55 
insufiiciency, 55 
imperfect closing of 
valves, 65 
stenosis or contrac- 
tion of Openings, 
55 

V/iscuhr (goiter, 225 

kemtilis, 356 

Vegetable parasitic disease 
of skin, 324 

Venereal ^granulomata of 
penis and prepuce, 

of vulva and vagina, 207 
Ventral hernia, 377 
Vcrlebnc, fracture of, 243 
Vertebral di'*locatlon, 219 
Vertigo, 302 
Vo1v\j1uh, 12 1 
Vulva, di''ca'*cM of, 201 
tumors of, 206 
Vulviti'*, 201 
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